ra 


United States 
Department of 
Agriculture 


Natural 
Resources 
Conservation 
Service 


In cooperation with 

United States Department 
of the Interior, Bureau of 
Indian Affairs; 

the Arizona Agricultura! 
Experiment Station; 

and the Tohono O'odham 
Nation 


Soil Survey of 
Tohono O’odham 


Nation, Arizona 
Parts of Maricopa, 
Pima, and Pinal 
Counties 


How to Use This Soil Survey 


General Soil Map 


The general soil map, which is the color map preceding the detailed soil maps, shows the survey area divided 
into groups of associated soils called general soil map units. This map is useful in planning the use and 
management of large areas. 


To find information about your area of interest, locate that area on the map, 
identify the name of the map unit in the area on the color-coded map 
legend, then refer to the section General Soil Map Units for a 
general description of the soils in your area. 
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INDEX TO MAP SHEETS 


The detailed soil maps follow the 
general soil map. These maps 

can be useful in planning the use 
and management of smail areas. 


MAP SHEET 


To find information about your 
area of interest, locate that area 
on the Index to Map Sheets, 
which precedes the soil maps. 
Note the number of the map 
sheet and turn to that sheet. 


Locate your area of interest on 
the map sheet. Note the map 
units symbols that are in that 
area. Turn to the Contents, which 
lists the map units by symbol and 
name and shows the page where MAP SHEET 
each map unit is described. 


NOTE: Map unit symbols in a soil 
Survey may consist only of numbers or 
letters, or they may be a combination 
of numbers and letters. 


The Contents shows which table has data on a specific land use for each detailed soil map unit. Also see the 
Contents for sections of this publication that may address your specific needs. 
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This soil survey is a publication of the National Cooperative Soil Survey, a joint effort 
of the United States Department of Agriculture and other Federal agencies, State 
agencies including the Agricultural Experiment Stations, and local agencies. The Natural 
Resources Conservation Service (formerly the Sail Conservation Service) has 
leadership for the Federal part of the National Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in June 1992. Soil names and 
descriptions were approved in January 1993. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1992. This survey was made 
cooperatively by the Natural Resources Conservation Service, the Bureau of Indian 
Affairs, the Arizona Agricultural Experiment Station, and the Tohono O'odham Nation. 
The survey is part of the technical assistance furnished to the Tohono O'odham Soil 
and Water Conservation District. 

Soil maps in this survey may be copied without permission. Enlargement of these 
maps, however, could cause misunderstanding of the detail of mapping. If enlarged, 
maps do not show the small areas of contrasting soils that could have been shown at a 
larger scale. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs 
and activities on the basis of race, color, national origin, gender, religion, age, disability, 
political beliefs, sexual orientation, and marital or family status. (Not all prohibited bases 
apply to all programs.) Persons with disabilities who require alternative means for 
communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at 202-720-2600 (voice and TDD). 

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, 
Room 326W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC 
20250-9410 or call (202) 720-5964 (voice or TDD). USDA is an equal opportunity 
provider and employer. 


Cover: Typical landscape of Lajitas-Bosa-Rock outcrop complex, 15 to 50 percent slopes. This area, 
called Window Rock, is located approximately in the center of the survey area. 


Additional information about the Nation's natural resources is available on the 
Natural Resources Conservation Service home page on the World Wide Web. The 


address is http:/www.nres.usda.gov (click on “Technical Resources’). 
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This soil survey contains information that can be used in land-planning programs in 
the Tohono O'odham Nation, which includes parts of Maricopa, Pima, and Pinal 
counties. It contains predictions of soil behavior for selected land uses. The survey also 
highlights soil limitations, improvements needed to overcome the limitations, and the 
impact of selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, and 
agronomists can use it to evaluate the potential of the soil and the management needed 
for efficient food and fiber production. Planners, tribal officials, engineers, developers, 
builders, and home buyers can use the survey to plan land use, select sites for 
construction, and identify special practices needed to ensure proper performance. 
Conservationists, teachers, students, and specialists in recreation, wildlife 
management, waste disposal, and pollution control can use the survey to help them 
understand, protect, and enhance the environment. 

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. The information in this report is 
intended to identify soil properties that are used in making various land use or land 
treatment decisions. Statements made in this report are intended to help the land users 
identify and reduce the effects of soil limitations that affect various land uses. The 
landowner or user is responsible for identifying and complying with existing laws and 
regulations. 

Great differences in soil properties can occur within short distances. Some soils are 
subject to flooding. Some are shallow to bedrock. Some are too unstable to be used as 
a foundation for buildings or roads. Clayey soils are poorly suited to use as septic tank 
absorption fields. 

These and many other soil properties that affect land use are described in this soil 
survey. Broad areas of soils are shown on the general soil map. The location of each soil 
is shown on the detailed soil maps. Each soil in the survey area is described. 
Information on specific uses is given for each soil. Help in using this publication and 
additional information are available at the local office of the Natural Resources 
Conservation Service or the Cooperative Extension Service. 


Michael Somerville 
State Conservationist 
Natural Resources Conservation Service 
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Tohono O’odham Nation, Arizona, 
Parts of Maricopa, Pima, and Pinal Counties 


By Donald J. Breckenfeld, Natural Resources Conservation Service 


Fieldwork by Donald J. Breckenfeld, William A. Svetlik, Cathy E. McGuire, 

Christopher C. Cochran, and Jon F. Hail, Natural Resources Conservation Service; 
and by Paul M. Whited, Fred J. Simeth, Thomas M. Champa, Robert H. Lisante, and 
Wayne D. Hoar, Natural Resources Conservation Service temporary duty mappers 
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Introduction 


A nonprogressive soil survey covering the areas 
known as the Garcia Strip, Three Points, and Ak 
Chutum Vayva was released as an interim report by 
the Soil Conservation Service in November of 1981. 
Another report, called “Development Assistance to 
Papago Farms,” was published in November 1979 by 
the Office of Arid Lands Studies, which is part of the 
University of Arizona's College of Agriculture. These 
earlier surveys cover a part of the present survey. The 
present survey, however, updates the earlier surveys 
and provides additional information and larger maps 
that show the soils in greater detail. 

Descriptions, names, and delineations of soils in 
this soil survey do not fully agree with those on soil 
maps from adjacent survey areas. Differences are the 
results of better knowledge of soils, differing soil 
survey objectives, modifications in series concepts, 
intensity of mapping, or the extent of soils within the 
survey. 

Soils information for the San Xavier Mission District 
of the Tohono O’odham Nation is included in the soil 
survey of Pima County, Arizona, Eastern Part. Soils 
information for the San Lucy District of the Tohono 
O’odham Nation is included in the soil survey of Gila 
Bend-Ajo Area, Parts of Maricopa and Pima Counties. 

The general soii map and detailed maps have been 
joined with adjacent survey areas and discrepancies 
accounted for as follows: 

The Tucson-Avra Valley Area, Arizona, soil survey is 
of such age that classification and mapping concepts 
have changed, and the most practical join has been 
made. 


Figure 1.— Location of Tohono O'odham Nation, Parts of 
Maricopa, Pima, and Pinal Counties in Arizona. 


The Gila Bend-Ajo Area, Arizona, Parts of 
Maricopa and Pima Counties soil survey and the 
Pina! County, Arizona, Western Part soil survey do 
not fully agree as to named components in the 
mapping units or joining of soil boundaries. The soils 
mapped as Lajitas-Bosa-Rock outcrop complex, 15 to 
50 percent slopes, in the Sauceda Mountain area do 
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not jain in name only. However, use and management 
are essentially the same for most soils in the two 
areas (soils of such an extent as to be named in one 
soil survey area are of minor extent in the adjoining 
area and are considered inclusions of similar soils). 
The field office technical guides in these areas will be 
updated by Technical Soil Services as needed. 

The Pima County, Arizona, Eastern Part soil 
survey has been joined. 


General Nature of the Area 


The Tohono O'odham Nation encompasses 
portions of three counties in southern Arizona. Of a 
land area totalling 2,855,032 acres, 105,444 acres 
are in Maricopa County; 260,460 acres are in Pinal 
County; and 2,489,128 acres are in Pima County. The 
boundary extends from 20 miles west of Tucson to 
approximately 10 miles east of Ajo and from the 
Mexico-U.S. border to about 10 miles south of Casa 
Grande (fig. 1). 

The survey area has a variety of terrain and soils. 
Vegetation ranges from desert shrubs to Mexican oak- 
pine woodland and oak savannah. Elevations range 
from 1,400 feet to 7,500 feet. The survey area is 
located in the Sonoran Desert section of the Basin and 
Range Province. The topography consists of 
northward- and southward-trending mountain ranges 
separated by broad basins or valleys. 

Cattle ranching is the most important industry within 
the survey area. Irrigated agriculture is practiced along 
the Santa Rosa Wash on the northern end of the 
survey area. An egg production facility and several 
copper mining operations are also in the area. 


History 


William A. Svetlik, soil scientist, prepared this section. 

Archaeological excavations have uncovered 
evidence that humans have been present in the survey 
area for at least 10,000 years. Present day Tohono 
O'odham (Papagos), the desert people who now live in 
this area, are thought to be descendants of the 
Hohokam Indians who flourished around 1400 A.D. 
Spanish explorers encountered the Tohono O’odham in 
1540, 21 years after Cortez landed on the North 
American continent. At that time, the Tohono O’odham 
were scattered across the territory that extended from 
the Gila River south into what is now the north central 
part of Mexico. The first important contact between the 
Tohono O'odham and the Europeans came about when 
Father Kino started his missionary programs in the late 
1600's and early 1700's. 

The pre-Spanish Tohono O'odham economy was one 
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of limited irrigated farming and gathering of wild food 
products. Their techniques were simple, with most 
fields being small and located at the footslopes of 
mountains in order to collect the runoff from desert 
storms. Extensive irrrigation canals along the Santa 
Cruz River, in the vicinity of the San Xavier Mission, 
supported the largest single concentration of Tohono 
O’odham in the region. During the winter they occupied 
the mountainous areas to hunt. This semiannual 
movement between summer and winter quarters was 
common to the Tohono O'odham way of life. 

With the Spanish exploration and occupation of the 
New World the Tohono O'odham came under the rule of 
the Spanish crown. In 1812 Mexico declared its 
independence from Spain, and until 1853 the major 
portion of the Nation was under the political jurisdiction 
of Mexico. During this period the Tohono O'odham 
remained isolated, with little government contact. 

In 1853, the Gadsden Purchase added the lands 
south of the Gila River to the United States. As a 
result, the Tohono O’odham came under the political 
jurisdiction of the United States. At the time of the 
Gadsden Purchase the land of the Tohono O'odham 
was considered available for non-Indian settlement, 
and many springs, wells, and grazing areas were 
soon claimed by ranchers moving into the area. Little 
was done to secure land for the exclusive use of the 
Tohono O'odham Nation until July 1, 1874, when a 
reservation of 70,000 acres was created by 
Executive Order near San Xavier Mission. 
Throughout the years more Executive Orders and 
Congressional Acts authorized the purchase of 
patented land to be added to the Tohono O'odham 
Nation. Today a total of 2,855,032 acres is held in 
trust for the use of the Tohono O'odham Nation. 


Transportation 


Arizona Highway 86 crosses the Tohono O'odham 
Nation approximately through the center from east to 
west. It is the main road to Ajo, Arizona and Puerto 
Penasco, Sonora, Mexico from Tucson, Arizona. Most 
villages on the Nation are served by paved roads. 


Climate 


The Tohono O’odham Nation has a very diverse 
climate, ranging from the dry, hot Sonoran desert of 
the west to the mild, cool Mexican oak-pine woodlands 
of Kitt and Baboquivari Peaks. Generally, summers are 
long and range from very hot to hot. Winters range from 
warm to cold, depending on the location in the survey 
area. About 60 percent of the rainfall occurs in the 
summer as violent thunderstorms. Winter rain occurs 
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as long-lasting, gentle showers. The higher elevations 
receive some snow in most years. 

Table 1 gives data on temperature and 
precipitation for the survey area as recorded at Ajo 
between 1915 and 1993, at Sells between 1949 and 
1975, and at Kitt Peak between 1961 and 1993. Table 
2 shows probable dates of the first freeze in fall and 
the last freeze in spring. Table 3 provides data on the 
length of the growing season. 

Ajo is just outside the survey area, but climatic 
data for it is representative of the hotter, drier part of 
the survey area. Sells represents the area of 
intermediate temperature and rainfall located between 
Ajo and Kitt Peak. Kitt Peak represents the high, cool 
mountains that receive snow. 

In winter, the average temperature is 53 degrees in 
Ajo, 50 degrees in Sells, and 40 degrees at Kitt Peak. 
The average daily minimum temperature is 42 degrees 
F in Ajo, 35 degrees in Sells, and 32 degrees at Kitt 
Peak. The lowest temperature on record, 2 degrees F, 
occurred at Kitt Peak. In summer, the average 
temperature is 90 degrees F in Ajo, 86 degrees in 
Sells, and 70 degrees at Kitt Peak. The average daily 
maximum temperature is 103 degrees F in Ajo, 101 
degrees in Sells, and 80 degrees at Kitt Peak. The 
highest temperature on record was 115 degrees F and 
occurred at Ajo. 

Growing degree days are shown in table 3. They are 
equivalent to “heat units.” During the month, growing 
degree days accumulate by the amount that the 
average temperature each day exceeds a base 
temperature (40 degrees F). The normal monthly 
accumulation is used to schedule single or successive 
plantings of a crop between the last freeze in spring 
and the first freeze in fall. 

The average total precipitation at Ajo is 8.7 inches, 
at Sells is 12.2 inches, and at Kitt Peak is 25 inches. 
Of this, 60 percent falls as violent thunderstorms in 
July through September. Winter rains are gentle and 
occur in December through March. 

Snow is abundant on the higher mountain peaks. 
Kitt Peak receives an average of 29 inches of snow. 
Snowfali can occur November through April. Trace 
amounts of snow can fall at both Ajo and Sells. The 
maximum monthly snowfall during the period recorded 
was 42.5 inches at Kitt Peak in February of 1996. 


How This Survey Was Made 


This survey was made to provide information about 
the soils and miscellaneous areas in the survey area. 
The information includes a description of the soils and 
miscellaneous areas and their location anda 
discussion of their suitability, limitations, and 
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management for specified uses. Soil scientists 
observed the steepness, length, and shape of the 
slopes; the general pattern of drainage; the kinds of 
crops and native plants; and the kinds of bedrock. 
They dug many holes to study the soil profile, which 
is the sequence of natural layers, or horizons, in a 
soil. The profile extends from the surface down into 
the unconsolidated material in which the soil formed. 
The unconsolidated material is devoid of roots and 
other living organisms and has not been changed by 
other biological activity. 

The soils and miscellaneous areas in the survey 
area are in an orderly pattern that is related to the 
geology, landforms, relief, climate, and natural 
vegetation of the area. Each kind of soil and 
miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By 
observing the soils and miscellaneous areas in the 
survey area and relating their position to specific 
segments of the landform, a soil scientist develops a 
concept or model of how they were formed. Thus, 
during mapping, this model enables the soil scientist to 
predict with a considerable degree of accuracy the kind 
of soil or miscellaneous area at a specific location on 
ine landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, 
soil scientists must determine the boundaries between 
the soils. They can observe only a limited number of 
soil profiles. Nevertheless, these observations, 
supplemented by an understanding of the soil- 
vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the 
soil profiles that they studied. They noted color, 
texture, size and shape of soil aggregates, kind and 
amount of rock fragments, distribution of plant roots, 
reaction, and other features that enable them to 
identify soils. After describing the soils in the survey 
area and determining their properties, the soil 
scientists assigned the soils to taxonomic classes 
(units). Taxonomic classes are concepts. Each 
taxonomic class has a set of soil characteristics with 
precisely defined limits. The classes are used as a 
basis for comparison to classify soils systematically. 
Soil taxonomy, the system of taxonomic classification 
used in the United States, is based mainly on the kind 
and character of soil properties and the arrangement of 
horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they 
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could confirm data and assemble additional data 
based on experience and research. 

While a soil survey is in progress, samples of 
some of the soils in the area generally are collected 
for laboratory analyses and for engineering tests. Soil 
scientists interpret the data from these analyses and 
tests as well as the field-observed characteristics 
and the soil properties to determine the expected 
behavior of the soils under different uses. 
Interpretations for all of the soils are field tested 
through observation of the soils in different uses 
and under different levels of management. Some 
interpretations are modified to fit local conditions, 
and some new interpretations are developed to 
meet loca! needs. Data are assembled from other 
sources, such as research information, production 
records, and field experience of specialists. For 
example, data on crop yields under defined levels of 
management are assembled from farm records and 
from field or plot experiments on the same kinds of 
soil. 

Predictions about soil behavior are based not only 
on soil properties but also on such variables as climate 
and biological activity. Soil conditions are predictable 
over long periods of time, but they are not predictable 
from year to year. For example, soil scientists can 
predict with a fairly high degree of probability that a 
given soil will be flooded in most years, but they 
cannot predict that flooding will always occur on a 
specific date. 

After soil scientists located and identified the 


significant natural bodies of soil in the survey area, 
they drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map 
unit. Aerial photographs show trees, buildings, fields, 
roads, and rivers, all of which help in locating 
boundaries accurately. 


Map Unit Composition 


Soils in this survey area were mapped at two 
levels of detail. The detail of mapping in an area was 
selected based on the area’s anticipated long term use. 

At the most detailed level, map units are narrowly 
defined. Soil boundaries are plotted and verified at 
closely spaced intervals. Agricultural areas in the 
Santa Rosa Valley, Santa Cruz River area, the Kaka 
Valley, and the Aguire Valley were mapped at this level 
of detail. Narrowly defined map units identified on 
the Prime and Unique Farmland Table are suitable for 
planning intensive irrigated agriculture uses. 

Most of the survey area is used as rangeland and 
was mapped at a less detailed level. The map units in 
this area are broadly defined. Soil boundaries were 
plotted and verified at widely spaced intervals. In 
general, these map units are less homogeneous and 
contain more included areas than the more detailed 
map units. These units are designed primarily for 
planning the management of large tracts of land as 
rangeland. They provide general information for more 
development, but the information should be used with 
caution. Onsite investigation is essential to provide the 
detail needed for planning intensive land uses. 


General Soil Map Units 
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The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the 
general soil map is a unique natural landscape. 
Typically, it consists of one or more major soils or 
miscellaneous areas and some minor soils or 
miscellaneous areas. It is named for the major soils 
or miscellaneous areas. The components of one map 
unit can occur in another but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas 
of suitable soils can be identified on the map. 
Likewise, areas where the soils are not suitable can 
be identified. 

Because of its small scale, the map is not suitable 
for planning the management of a farm or field or for 
selecting a site for a road or building or other 
structure. The soils in any one map unit differ from 
place to place in slope, depth, drainage, and other 
characteristics that affect management. 

The general soil map units in this survey have 
been grouped into general kinds of landscapes for 
broad interpretative purposes. Each of the broad 
groups and the map units in each group are 
described in the following pages. 

The textures used in the general map units are for 
the subsoil textures of that series and not for the 
surface texture. 


Soil Descriptions 


Soils on flood plains, stream terraces, 
alluvial fans, and basin floors 


This group consists of three map units. It makes 
up about 20 percent of the survey area. The soils in 
this group are level to nearly level. They are loamy 
and clayey textured and well drained. They are 
subject to none to occasional periods of flooding. This 
group is used as rangeland and as cropland. 


1. Glenbar-Tatai-Sasco 


Very warm, very deep, weil drained, level and nearly 
level, moderately fine and medium textured soils on 
flood plains and stream terraces 


Setting 


Slope: 0 to 2 percent 

Elevation: 1,400 to 2,200 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 


Percent of survey area: 5 
Glenbar soils: 42 percent 
Tatai soils: 17 percent 
Sasco soils: 9 percent 
Minor soils: 32 percent 


Soil Properties and Qualities 
Glenbar 


Landform: flood plains 

Depth class: very deep 

Drainage class: well drained 

Parent material: mixed stream alluvium 
Textural class: moderately fine texture 
Hazard of flooding: occasionally 


Tatai 


Landform: flood plains 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed stream alluvium 
Textural class: moderately fine texture 
Hazard of flooding: rare 


Sasco 


Landform: stream terraces 
Depth class: very deep 
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Drainage class: well drained 

Parent material: mixed stream alluvium 
Textural class: medium texture 

Hazard of flooding: none to rare 


Minor soils 


* Gilman, medium textured soils on flood plains and 
alluvial fans 

* Ginland, clayey over loamy textured soils on flood 
plains 

* Gadsden, fine textured soils on flood plains 


Use and Management 


Major land types: rangeland and cropland 
Major land uses: livestock grazing and irrigated crop 
production 


Management Factors 


Glenbar: flooding, piping, erosion 
Tatai: shrink-swell potential, piping, erosion 
Sasco: seepage, piping, erosion 


2. Casa Grande-Vecont-Tucson 


Very warm, very deep, well drained, level and nearly 
level, moderately fine textured soils on basin floors 


Setting 


Slope: 0 to 3 percent 

Elevation: 1,400 to 2,200 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 


Percent of survey area: 10 
Casa Grande soils: 30 percent 
Vecont and similar soils: 22 percent 
Tucson and similar soils: 16 percent 
Minor soils: 32 percent 


Soil Properties and Qualities 
Casa Grande 


Landform: basin floors 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed fan alluvium and stream 
alluvium 

Textural class: moderately fine texture 

Salinity: very slight to moderate 
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Sodicity: moderate to strong 
Vecont and similar soils 


Lanadform: basin floors 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed stream alluvium 

Textural class: moderately fine texture 

Hazard of flooding: rare 

Salinity: none to very slight 

Similar soils: Kamato, fine textured soils on basin 
floors that are saline-sodic 


Tucson and similar soils 


Landform: basin floors 

Depth class: very deep 

Drainage class: well drained 

Parent material: mixed fan alluvium 

Textural class: moderately fine texture 

Salinity: very slight to moderate 

Sodicity: slight to moderate 

Similar soils: Mohall, moderately fine textured soils 
that are not saline-sodic, on basin floors 


Minor soils 


¢ Rositas, coarse textured soils on dunes 
¢ Valencia, moderately coarse over moderately fine 
textured soils on flood plains and alluvial fans 


Use and Management 


Major land types: rangeland and cropland 
Major land uses: \ivestock grazing and irrigated crop 
production 


Management Factors 


Casa Grande: excessive sodium, piping, shrink-swell 
potential 

Vecont: wind erosion, rare flooding 

Tucson: excess salt, desert pavement 


3. Glendale-Tubac-Grabe 


Warm, very deep, well drained, level and nearly level, 
moderately fine, fine and medium textured soils on 
flood plains, alluvial fans, stream terraces, and basin 
floors 


Setting 


Slope: 0 to 3 percent 

Elevation: 2,000 to 3,000 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
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Frost-free period: 240 to 260 days 


Composition 


Percent of survey area: 5 
Glendale and similar soils: 36 percent 
Tubac and similar soils: 20 percent 
Grabe and similar soils: 11 percent 
Minor soils: 33 percent 


Soil Properties and Qualities 
Glendale and similar soils 


Lanaform: flood plains, stream terraces, alluvial fans 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed stream alluvium and fan 
alluvium 

Textural class: moderately fine texture 

Hazard of flooding: rare to occasionally 

Similar soils: Chutum, medium textured soils on fan 
terraces and stream terraces that have a calcic 
horizon; the hazard of flooding ranges from none 
to rare 


Tubac and similar soils 


Landform: basin floors 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed stream alluvium 

Textural class: fine texture 

Hazard of flooding: none to rare 

Similar soils: Hantz, fine textured soils on flood 
plains and alluvial fans that have an occasional 
flooding hazard 


Grabe and similar soils 


Landform: alluvial fans 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed stream alluvium and fan 
alluvium 

Textural class: medium texture 

Hazard of flooding: rare 

Similar soils: Pajarito, moderately coarse textured 
soils on fan terraces that do not flood 


Minor soils 


* Vado, gravelly to very gravelly coarse textured 
sails on fan terraces that do not flood 
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Use and Management 


Major land types: rangeland and cropland 
Major land uses; livestock grazing and irrigated crop 
production 


Management Factors 


Glendale: erosion, flooding, piping 

Tubac: flooding, shrink-swell potential, slow 
permeability 

Grabe: flooding, wind erosion 


Soils on fan terraces, stream terraces, 
and alluvial fans 


This group consists of two map units. It makes up 
about 32 percent of the survey area. The soils in this 
group are dominantly level to gently sloping. They are 
loamy textured, somewhat excessively drained and 
well drained. These soils are subject to none to 
occasional periods of flooding. This group is used 
mainly as rangeland and in some areas as cropland. 


4. Denure-Mohall-Trix 


Very warm, very deep, somewhat excessively 
drained and well drained, level and nearly level, 
moderately coarse, moderately fine, and medium 
textured soils on fan terraces, stream terraces and 
alluvial fans 


Setting 


Slope: 0 to 3 percent 

Elevation: 1,400 to 2,400 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 


Percent of survey area: 18 
Denure and similar soils: 39 percent 
Mohall soils and similar soils: 31 percent 
Trix soils: 10 percent 
Minor soils: 20 percent 


Soil Properties and Qualities 
Denure and similar soils 


Landform: fan terraces 
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Depth class: very deep 

Drainage: somewhat excessively drained 

Parent material: mixed fan alluvium 

Textural class: moderately coarse texture 

Similar soils: 

¢ Dateland, medium textured soils on the lower end 
of fan terraces 

¢ Pahaka, moderately coarse over moderately fine 
textured soils on fan terraces 


Mohall and similar soils 


Landform: fan terraces and stream terraces 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed fan alluvium and stream 
alluvium 

Textural class: moderately fine texture 

Similar soils: Wintersburg, moderately fine textured 


soils that are on fan terraces and stream terraces 


and have a calcic horizon at shallow depths 
Trix 


Lanaform: alluvial fans 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed fan alluvium 
Textural class: medium texture 
Hazard of flooding: rare to occasional! 


Use and Management 


Major land types: rangeland and cropland 
Major land uses: livestock grazing and irrigated crop 
production 


Minor soils 


¢ Momoli, gravelly to extremely gravelly moderately 
coarse textured soils on fan terraces and stream 
terraces 


Management Factors 


Denure: wind erosion, droughtiness 
Mohail: wind erosion, seepage 
Trix: piping, hazard of seepage, flooding 


5. Bucklebar-Hayhook-Pajarito 


Warm, very deep, well drained, nearly level to gently 
sloping, medium and moderately coarse textured 
soils on fan terraces 
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Setting 


Slope. 1 to 3 percent 

Elevation: 2,000 to 3,200 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 


Percent of survey area: 14 
Bucklebar soils: 33 percent 
Hayhook and similar soils: 27 percent 
Pajarito and similar soils: 18 percent 
Minor soils: 22 percent 


Soil Properties and Qualities 


Bucklebar and similar soils 


Landform: fan terraces 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed fan alluvium 

Textural class: medium texture 

Similar soils: Baboquivari, gravelly moderately fine 
textured soils on fan terraces that have 1 to 3 
percent organic matter in the surface layer 


Hayhook and similar soils 


Landform: fan terraces 

Depth class: very deep 

Drainage: well 

Parent material: mixed fan alluvium 

Textural class: moderately coarse texture 

Similar soils: Combate, gravelly coarse textured 
sails on alluvial fans that have 1 to 3 percent 
organic matter in the surface layer 


Pajarito and similar soils 


Landform: fan terraces 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed fan alluvium 

Textural class: moderately coarse texture 

Similar soils: Sahuarita, moderately coarse over 
moderately fine textured soils on fan terraces 


Minor soils 


* Tubac, fine textured soils on basin floors 
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Use and Management 


Major land types: rangeland and cropland 
Major land uses: livestock grazing and irrigated crop 
production 


Management Factors 


Bucklebar: piping, hazard of wind erosion, hazard of 
seepage 

Hayhook: droughtiness, piping, and hazard of 
seepage 

Pajarito: droughtiness and hazard of wind erosion 


Soils on relict fan terraces, fan terraces, 
and stream terraces 


This group consists of four map units. It makes up 
about 27 percent of the area. The soils in this group 
are nearly level to steep. They are gravelly to 
extremely gravelly, loamy and clayey textured, and 
somewhat excessively drained to well drained. There 
is no hazard of flooding. These soils are used mainly 
as rangeland. 


6. Gunsight-Pinamt-Hickiwan 


Very warm, very deep and very shallow to shallow 
(to a hardpan), somewhat excessively drained and 
well drained, nearly level to strongly sloping, 
extremely gravelly moderately coarse, very gravelly 
moderately fine, and very gravelly moderately coarse 
textured soils on fan terraces and relict fan terraces 


Setting 


Slope: 1 to 15 percent 

Elevation: 1,400 to 2,200 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 


Percent of survey area: 8 
Gunsight and similar soils: 36 percent 
Pinamt and similar soils: 25 percent 
Hickiwan soils: 18 percent 
Minor soils: 21 percent 


Soil Properties and Qualities 
Gunsight and similar soils 


Lanoform: fan terraces and stream terraces 
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Depth class: very deep 

Drainage: somewhat excessively drained 

Parent material: mixed fan alluvium and stream 
alluvium 

Textural class: extremely gravelly moderately coarse 
texture 

Similar soils: Momoli, very gravelly moderately 
coarse textured soils on fan terraces and stream 
terraces 


Pinamt and similar soils 


Landform: fan terraces and relict fan terraces 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed fan alluvium 

Textural class: very gravelly moderately fine texture 

Similar soils: Ajo, very gravelly moderately fine 
textured soils on relict fan terraces that have a 
hardpan at moderate depths 


Hickiwan 


Landform: relict fan terraces and fan terraces 

Depth class: very shallow and shallow (to a 
hardpan) 

Drainage: well drained 

Parent material: mixed fan alluvium 

Textural class. very gravelly moderately coarse 


Minor soils 


* Denure, moderately coarse textured Denure soils 
on fan terraces 

* Rillito, gravelly moderately coarse textured soils on 
fan terraces and stream terraces that have a calcic 
horizon 

* Soils that have sandy textures in washes 


Use and Management 


Major land type: rangeland 
Major land use: livestock grazing 


Management Factors 


Gunsight: droughtiness, content of rock fragments, 
hazard of seepage, calcium carbonate content 

Pinamt: hazard of seepage, droughtiness, content of 
rock fragments 

Hickiwan: droughtiness, hazard of seepage, depth to 
hardpan, calcium carbonate content 


7. Soledad-Topawa-Agustin 


Warm, very deep, well drained, nearly level to gently 
sloping, very gravelly moderately coarse, very 
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gravelly moderately fine, and gravelly moderately 
coarse textured soils on fan terraces 


Setting 


Slope: 1 to 5 percent 

Elevation: 2,000 to 3,200 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 


Percent of survey area: 7 
Soledad and similar soils: 41 percent 
Topawa soils: 22 percent 
Agustin and similar soils: 13 percent 
Minor soils: 24 percent 


Soil Properties and Qualities 


Soledad and similar soils 


Landform: fan terraces 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed fan alluvium 

Textural class: very gravelly moderately coarse 
texture 

Similar soils: Vado, gravelly to extremely gravelly 
moderately coarse textured soils on fan terraces 


Topawa 


Lanoform: fan terraces 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed fan alluvium 

Textural class: very gravelly moderately fine texture 


Agustin and similar soils 


Lanaform: fan terraces 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed fan alluvium 

Textural class: gravelly moderately coarse texture 

Similar soils: Arizo, gravelly and very gravelly 
coarse textured soils on alluvial fans and flood 
plains 


Minor soils 


* Stagecoach, very gravelly moderately coarse 
textured soils on fan terraces 
« Riverwash 


Use and Management 
Major land type: rangeland 
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Major land use: livestock grazing 
Management Factors 


Soledad: hazard of seepage, content of rock 
fragments, croughtiness 

Topawa: content of rock fragments, hazard of 
seepage 

Agustin: droughtiness, hazard of seepage 


8. Stagecoach-Nahda-Delnorte 


Warm, very deep and moderately deep and shallow 
(to a hardpan), nearly ievel to moderately steep, very 
gravelly moderately coarse, very gravelly fine, and 
very gravelly medium textured soils on fan terraces 


Setting 


Slope: 1 to 20 percent 

Elevation: 1,800 to 3,000 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 


Composition 


Percent of survey area: 10 
Stagecoach soils: 37 percent 
Nahda soils: 23 percent 
Delnorte soils: 18 percent 
Minor soils: 22 percent 


Soil Properties and Qualities 
Stagecoach 


Landform: fan terraces 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed fan alluvium 

Textural class: very gravelly moderately coarse 
texture 


Nahda 


Landform: fan terraces 

Depth class: moderately deep (to a hardpan) 
Drainage: well drained 

Parent material: mixed fan alluvium 

Textural class: very gravelly fine texture 


Delnorte 


Landform: fan terraces 

Depth class: shallow (to a hardpan) 
Drainage: well drained 

Parent material: mixed fan alluvium 

Textural class: very gravelly medium texture 
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Minor soils 


* Delthorny, very gravelly moderately coarse 
textured soils on relict fan terraces that have a 
hardpan over bedrock 

* Caracara, cobbly and extremely gravelly fine 
textured soils on relict fan terraces that have a 
hardpan over bedrock 


Use and Management 


Major land type: rangeland 
Major land use: livestock grazing 


Management Factors 


Stagecoach: hazard of wind erosion, hazard of 
seepage, droughtiness, calcium carbonate 
content, content of rock fragments 

Nahda: slow permeability, depth to hardpan, 
droughtiness 

Delnorte: depth to hardpan, slope, calcium carbonate 
content, droughtiness 


9. Caralampi-Selevin-Kimrose 


Warm, very deep and shallow (to a hardpan), well 
drained, gently sloping to steep, extremely gravelly 
moderately fine, very gravelly fine, and very gravelly 
medium textured soils on relict fan terraces 


Setting 


Slope: 5 to 50 percent 

Elevation: 2,800 to 3,800 feet 

Mean annual precipitation: 12 to 16 inches 

Mean annual air temperature: 63 to 67 degrees F. 
Frost-free period: 215 to 250 days 


Composition 


Percent of the survey area: 2 
Caralampi soils: 37 percent 
Selevin soils: 28 percent 
Kimrose soils: 18 percent 
Minor soils: 17 percent 


Soil Properties and Qualities 


Caralampi 


Landform: relict fan terraces 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed fan alluvium 

Textural class: extremely gravelly moderately fine 
texture 


21 


Selevin 


Landform: relict fan terraces 

Depth class: very deep 

Drainage: well drained 

Parent material: mixed fan alluvium 
Textural class: very gravelly fine texture 


Kimrose 


Lanaform: relict fan terraces 

Depth class: shallow (to a hardpan) 
Drainage: well drained 

Parent material: mixed fan alluvium 

Textural class: very gravelly medium texture 


Minor soils 


* Keysto, extremely cobbly moderately coarse 
textured soils on alluvial fans and stream terraces 
* Riverwash 


Use and Management 


Major land type: rangeland 
Major iand use: livestock grazing 


Management Factors 
Caralampi: slope, droughtiness, content of rock 
fragments 
Selevin: slope, content of rock fragments, hazard of 
seepage 


Kimrose: shallow to a hardpan, calcium carbonate 
content, droughtiness 


Soils on hiJls and mountains 


This group consists of four map units. It makes up 
about 21 percent of the soil survey area. The soils in 
this group are gently sloping to very steep. They are 
very gravelly to extremely gravelly and extremely 
cobbly loamy and clayey textured and somewhat 
excessively drained to well drained. There is no 
hazard of flooding. This group is used as rangeland. 


10. Quilotosa-Gachado-Rock Outcrop 


Very warm, very shallow and shallow, somewhat 
excessively drained and well drained, gently sloping 
lo steep, extremely gravelly moderately coarse and 
very gravelly medium textured soils on hills and 
mountains 


Setting 


Slope: 3 to 45 percent 
Elevation: 1,400 to 3,200 feet 
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Mean annual precipitation: 7 to 10 inches 
Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 


Percent of survey area: 2 
Quilotosa and similar soils: 48 percent 
Gachado and similar soils: 25 percent 
Rock outcrop: 23 percent 
Minor soils: 4 percent 


Soil Properties and Qualities 


Quilotosa and similar soils 


Landform: hills and mountains 

Depth class: very shallow and shallow 

Drainage: somewhat excessively drained 

Parent material: slope alluvium and residuum from 
granite 

Textural class: extremely gravelly moderately coarse 
texture 

Similar soils: 

* Lomitas, extremely gravelly medium textured soils 
on hills 

* Hyder, extremely cobbly medium textured soils on 
hills 


Gachado and similar soils 


Lanaform: hills 

Depth class: very shallow and shallow 

Drainage: well drained 

Parent material: slope alluvium and residuum from 
rhyolite and andesite 

Textural class: very gravelly medium texture 

Similar soils: 

* Chuichu, very channery moderately fine textured 
soils on hills 

* Vaiva, very gravelly moderately fine textured soils 
on hills and mountains 


Minor soils 


* Guvo, very gravelly moderately coarse textured 
Guvo soils on hills that have a hardpan over bedrock 
« Rock outcrop consists of areas of exposed schist, 
rhyolite, andesite, granite and basalt 


Use and Management 


Major land type: rangeland 
Major land use: livestock grazing 


Soil Survey 


Management Factors 


Quilotosa: depth to bedrack, slope, content of rock 
fragments, and droughtiness 

Gachado: depth to bedrock, slope, content of rock 
fragments, droughtiness 


11. Anklam-Delthorny-Lajitas 


Warm, very shallow and shallow, and very shallow to 
shallow (to a hardpan), well drained, gently sloping to 
steep, very gravelly moderately fine, extremely 
cobbly medium and very gravelly medium textured 
soils on hills and mountains. 


Setting 


Slope: 3 to 50 percent 

Elevation: 2,000 to 4,500 feet 

Mean annual! precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F 
Frost-free period: 240 to 260 days 


Composition 


Percent of survey area: 15.5 
Anklam and similar soils: 26 percent 
Delthorny and similar soils: 23 percent 
Lajitas and similar soils: 20 percent 
Minor soils: 31 percent 


Soil Properties and Qualities 


Anklam and similar sails 


Lanaform: hills and mountains 

Depth class: shallow 

Drainage: well drained 

Parent material: slope alluvium and residuum from 
igneous rock 

Textural class: very gravelly moderately fine texture 

Similar soils: 

¢ Bosa, very gravelly medium textured soils on hills 
and mountains 

* Granolite, extremely gravelly fine textured soils on 
hills and mountains 


Delthorny and similar soils 


Landform: hills and mountains 
Depth class: very shallow and shallow (to a 
hardpan) 
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Drainage: well drained 

Parent material: colluvium and slope alluvium from 
basalt 

Textural class: extremely cobbly medium texture 

Similar soils: 

« Pantano, very gravelly, moderately coarse textured, 
calcareous soils on hills and mountains 

* Kohatk, very cobbly, medium textured, calcareous 
soils on hills and mountains 

* Dixaleta, very channery, moderately coarse 
textured soils on hills and mountains 


Lajitas and similar soils 


Landform: hills and mountains 

Depth class: very shallow and shallow 

Drainage: well drained 

Parent material: slope alluvium from andesite 

Textural class: very gravelly medium texture 

Similar soils: 

* Garzona, very gravelly medium textured soils on 
hills and mountains 

* Cellar, very gravelly moderately coarse textured 
soils on hills and mountains 


Minor soils 


* Rock outcrop consists of exposed areas of granite, 
gneiss, rhyolite, basalt, schist, limestone, and 
andesite 


Use and Management 


Major land type: rangeland 
Major land use: livestock grazing 


Management Factors 


Anklam: slope, droughtiness, shallow to bedrock 

Deithorny: slope, droughtiness, depth to hardpan/ 
rock 

Lajitas: slope, droughtiness, content of rock 
fragments, shallow to bedrock 


12. Lampshire-Rock Outcrop-Chiricahua 


Warm, very shallow and shallow, well drained, 
moderately steep to very steep, very gravelly 
moderately coarse and very gravelly fine textured 
soils on hills and mountains. 
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Setting 


Slope: 15 to 65 percent 

Elevation: 3,200 to 5,300 feet 

Mean annual precipitation: 12 to 16 inches 

Mean annual air temperature: 63 to 67 degrees F. 
Frost-free period: 215 to 250 days 


Composition 


Percent of survey area: 3 
Lampshire and similar soils: 41 percent 
Rock outcrop: 19 percent 
Chiricahua and similar soils: 15 percent 
Minor soils: 25 percent 


Soil Properties and Qualities 


Lampshire and similar soils 


Landform: hills and mountains 

Depth class: very shallow and shallow 

Drainage: well drained 

Parent material: colluvium and slope alluvium from 
igneous rock 

Textural class: very gravelly moderately coarse 
texture 

Similar soils: Cellar, very gravelly moderately 
coarse textured soils that have less than 1 
percent organic matter, on hills and mountains 


Chiricahua and similar soils 


Landform: hills 

Depth class: shallow 

Drainage: well drained 

Parent material: slope alluvium and residuum from 
granite 

Textural class: very gravelly fine texture 

Similar soils: 

* Pantak, very gravelly moderately fine textured soils 
that have 1 to 3 percent organic matter, on hills 
and mountains 

* Oracle, gravelly moderately fine textured soils 
that have 1 to 2 percent organic matter, 
on hills 


Minor soils 


* Romero, very gravelly moderately coarse textured 
soils on hills and mountains 
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* Rock outcrop consists of areas of exposed gneiss, 
granite, andesite, and schist 


Use and Management 


Major land type: rangeland 
Major land use: livestock grazing 


Management Factors 


Lampshire: slope, content of rock fragments, and 
depth to bedrock 

Chiricahua: slope, slow permeability, and depth to 
bedrock 


13. Far-Spudrock-Rock Outcrop 


Cool, very shallow and shallow and moderately deep, 
well drained, steep and very steep, very gravelly 
moderately coarse textured soils on mountains. 


Setting 


Slope: 35 to 85 percent 

Elevation: 5,300 to 7,500 feet 

Mean annual precipitation: 20 to 24 inches 

Mean annual air temperature: 52 to 57 degrees F. 
Frost-free period: 160 to 195 days 


Composition 


Percent of the survey area: 0.5 
Far soils: 21 percent 
Spudrock soils: 16 percent 
Rock outcrop: 13 percent 
Minor soils: 50 percent 


Soil Properties and Qualities 
Far 


Landform: mountains 

Depth class: very shallow and shallow 

Drainage: well drained 

Parent material: slope alluvium and colluvium from 
granite and gneiss 

Textural class: very gravelly moderately coarse 
texture 


Spudrock 


Landform: mountains 

Depth class: moderately deep 

Drainage: well drained 

Parent material: slope alluvium, colluvium and 
residuum from granite and gneiss 

Textural class: very gravelly moderately coarse 
texture 


Minor soils 


* Soils having less organic matter 

* Soils having fewer rock fragments 

* Soils having more clay 

¢ Rock outcrop consists of areas of exposed granite 
and gneiss 


Use and Management 
Major land type: rangeland 
Major land use: livestock grazing 
Management Factors 


Far: slopes, depth to bedrock, content of rock 
fragments 

Spudrock: slopes, depth to bedrock, content of rock 
fragments 


Detailed Soil Map Units 
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The map units delineated on the detailed maps at 
the back of this survey represent the soils or 
miscellaneous areas in the survey area. The map unit 
descriptions in this section, along with the maps, can 
be used to determine the suitability and potential of a 
unit for specific uses. They also can be used to plan 
the management needed for those uses. More 
information about each map unit is given under the 
heading “Use and Management of the Soils.” 

A map unit delineation on a map represents an 
area dominated by one or more major kinds of soil or 
miscellaneous areas. A map unit is identified and 
named according to the taxonomic classification of 
the dominant soils or miscellaneous areas. Within a 
taxonomic class there are precisely defined limits for 
the properties of the soils. On the landscape, 
however, the soils and miscellaneous areas are 
natural phenomena, and they have the characteristic 
variability of all natural phenomena. Thus, the range 
of some observed properties may extend beyond the 
limits defined for a taxonomic class. Areas of soils of 
a single taxonomic class rarely, if ever, can be 
mapped without including areas of other taxonomic 
classes. Consequently, every map unit is made up of 
the soils or miscellaneous areas for which it is 
named and some “included” areas that belong to 
other taxonomic classes. 

Most included soils have properties similar to 
those of the dominant soil or soils in the map unit, 
and thus they do not affect use and management. 
These are called noncontrasting, or similar, 
inclusions. They may or may not be mentioned in the 
map unit description. Other included soils and 
miscellaneous areas, however, have properties and 
behavioral characteristics divergent enough to affect 
use or to require different management. These are 
called contrasting inclusions. They generally 

are in small areas and could not be mapped 
separately because of the scale used. The included 
areas of contrasting soils or miscellaneous areas are 
mentioned in the map unit descriptions. A few 
included areas may not have been observed, and 
consequently they are not mentioned in the 
descriptions, especially where the pattern was so 
complex that it was impractical to make enough 


observations to identify all the soils and 
miscellaneous areas on the landscape. 

The presence of included areas in a map unit in no 
way diminishes the usefulness or accuracy of the 
data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the 
landscape into landforms or landform segments that 
have similar use and management requirements. The 
delineation of such segments on the map provides 
sufficient information for the development of resource 
plans, but if intensive use of small areas is planned, 
onsite investigation is needed to define and locate the 
soils and miscellaneous areas. 

An identifying symboi precedes the map unit name 
in the map unit descriptions. Each description 
includes general facts about the unit and gives the 
principal hazards and limitations to be considered in 
planning for specific uses. 

Soils that have profiles that are almost alike make 
up a soil series. Except for differences in texture of 
the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, 
and arrangement. 

Soils of one series can differ in texture of the 
surface layer, slope, stoniness, salinity, degree of 
erosion, and other characteristics that affect their 
use. On the basis of such differences, a soil series is 
divided into soil phases. Most of the areas shown on 
the detailed soil maps are phases of soil series. The 
name of a soil phase commonly indicates a feature 
that affects use or management. For example, 
Glendale clay loam, 0 to 2 percent slopes, flooded, is 
a phase of the Glendale series. 

Some map units are made up of two or more major 
soils or miscellaneous areas. These map units are 
complexes or associations. 

A complex consists of two or more soils or 
miscellaneous areas in such an intricate pattern or in 
such small areas that they cannot be shown 
separately on the maps. The pattern and proportion of 
the soils or miscellaneous areas are somewhat 
similar in all areas. Casa Grande-Kamato complex, 0 
to 1 percent slopes, is an example. 

An association is made up of two or more 
geographically associated soils or miscellaneous 
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areas that are shown as one unit on the maps. 
Because of present or anticipated uses of the map 
units in the survey area, it was not considered 
practical or necessary to map the soils or 
miscellaneous areas separately. The pattern and 
relative proportion of the soils or miscellaneous 
areas are somewhat similar. Dateland-Denure 
association, 1 to 3 percent slopes, is an example. 

This survey includes miscellaneous areas. Such 
areas have little or no soil material and support little 
or no vegetation. Rock outcrop is an example. 

Table 4 gives the acreage and proportionate extent 
of each map unit. Other tables (see “Contents”) give 
properties of the soils and the limitations, 
capabilities, and potentials for many uses. The 
Glossary defines many of the terms used in 
describing the soils or miscellaneous areas. 


Soil Descriptions 


1—Ajo-Pinamt, deep, complex, 3 to 15 
percent slopes 


Setting 


Lanaform: relict fan terraces 

Slope range: Ajo 3 to 10 percent, Pinamt 3 to 15 
percent 

Elevation: 1,600 to 2,200 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 

Frost-free period: 250 to 300 days 


Composition 


Ajo and similar soils: 50 percent 
Pinamt and similar soils: 30 percent 
Contrasting inclusions: 20 percent 


Typical Profile 
Ajo 
Surface layer: 45 to 70 percent rock fragments 
0 to 2 inches—light brown extremely gravelly loam 
2 to 8 inches—yellowish red extremely gravelly 
sandy clay loam 
8 to 17 inches—reddish brown very gravelly clay 
loam 
17 to 25 inches—red extremely cobbly clay loam 
25 to 30 inches—reddish brown extremely gravelly 


clay loam 
30 to 60 inches—indurated hardpan 


Soil Survey 


Pinamt 


Surface layer: 45 to 70 percent rock fragments 

0 to 2 inches—light brown very gravelly fine sandy 
loam 

2 to 18 inches—reddish yellow very gravelly fine 
sandy loam 

18 to 28 inches—yellowish red very gravelly loam 

28 to 41 inches—yellowish red very gravelly sandy 
clay loam, calcareous 

41 to 60 inches—indurated hardpan 


Soil Properties and Qualities 
Ajo 


Parent material: mixed fan alluvium 

Depth class: moderately deep (to a hardpan) 

Depth to unweathered bedrock: greater than 60 
inches 

Drainage class: well drained 

Permeability: moderately slow 

Available water capacity: very low 

Potential rooting depth: 20 to 40 inches 

Runoff: medium 

Hazard of water erosion: slight 

Hazard of wind erosion: very slight 

Shrink-swell potential: moderate 

Caicium carbonate equivalent: less than 15 percent 
above hardpan 

Corrosivity: steel—high, concrete—low 


Pinamt 


Parent material: mixed fan alluvium 

Depth class: deep 

Drainage class: well drained 

Permeability: moderately slow 

Available water capacity: very low 

Potential rooting depth: 41 inches or more 

Runoff: medium 

Hazard of water erosion: slight 

Hazard of wind erosion: very slight 

Shrink-swell potential: low 

Salinity: none to very slight 

Calcium carbonate equivalent: greater than 5 percent 
in lower part 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Hickiwan soils that are very shallow and shallow to 
a hardpan 

* Gunsight and Momoli soils that are very deep, have 
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over 35 percent rock fragments, less than 18 percent 
clay, and are calcareous 

¢ Soils that are shallow to moderately deep to 
bedrock 


Similar inclusions: 

¢ Ajo-like soils that are shallow to a hardpan 

* Ajo soils that have a surface texture of fine sandy 
loam 

* Pinamt soils that have a surface texture of sandy 
loam 

* Soils that have an argillic horizon less than 25 
inches thick 


Use and Management 
Major current use: rangeland 


Soil-related factors: 

* Ajo soii—hardpan at moderate depths, 
droughtiness, small stones 

* Pinamt soil—droughtiness, content of rock 
fragments 


Rangeland 


Dominant vegetation on the Ajo soil: 

¢ Potential plant community—creosotebush, 

bush muhly, triangle bursage, white ratany, cacti 
species 

* Present plant community—creosotebush, triangle 
bursage, white ratany, cactus species 


Dominant vegetation on the Pinamt soil: 

¢ Potential plant community—creosotebush, 
threeawn, triangle bursage, bush muhly, Buckhorn 
cholla 

¢ Present plant community—creosotebush, triangle 
bursage, Buckhorn cholla 


General management considerations: 

* This unit is easily traversed by livestock. 

¢ Production of forage for livestock grazing is limited 
by low rainfall. 

¢ Forage production, consisting of annual forbs and 
grasses, can be high in years of good winter and 
spring precipitation. 


Suitable management practices: 

¢ Grazing management to improve grazing 
distribution is most economically practiced by turning 
livestock water developments on and off. 
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Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 

Desertic shrubs and trees: poorly suited 

Desertic riparian herbaceous plants: very poorly 
suited 

Desertic riparian shrubs and trees: very poorly 
suited 


Interpretive Groups 


Land capability classification: 
Ajo soil—Vlls nonirrigated 
Pinamt soil—VIIs nonirrigated 


Range site: 
Ajo soil—Limy Upland, Deep, 7-10" p.z. 
Pinamt soil—Limy Upland, Deep, 7-10" p.z. 


2—Anklam-Cellar-Rock outcrop complex, 
15 to 55 percent slopes 


Setting 


Landform: hills and mountains 

Slope range: Anklam 15 to 35 percent, Cellar 15 to 
55 percent 

Elevation: 2,200 to 3,800 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 

Frost-free period: 240 to 260 days 


Composition 


Anklam and similar soils: 40 percent 
Cellar and similar soils: 35 percent 
Rock outcrop: 20 percent 
Contrasting inclusions: 5 percent 


Typical Profile 
Anklam 


0 to 2 inches—brown extremely gravelly sandy loam 

2 to 10 inches—yellowish red extremely gravelly 
sandy clay loam 

10 to 20 inches—highly fractured bedrock that has 
clay films on the fractures 

20 inches—unweathered granite bedrock 


Cellar 


0 to 1 inch—yellowish brown very gravelly sandy 
loam 
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1 to 12 inches—yellowish brown very gravelly sandy 
loam 
12 inches—unweathered granite bedrock 


Soil Properties and Qualities 
Anklam 


Parent material: slope alluvium and residuum from 
igneous rock 

Depth class: shallow 

Depth to weathered bedrock: 10 to 20 inches 

Depth to unweathered bedrock: 20 to 25 inches 

Drainage class: well drained 

Permeability: moderately slow 

Available water capacity: very low 

Potential rooting depth: 10 to 20 inches 

Runoff: very rapid 

Hazard of water erosion: moderate 

Hazard of wind erosion: very slight 

Shrink-swell potential: low 

Corrosivity: steel—high, concrete—low 


Cellar 


Parent material: slope alluvium from igneous rock 
Depth class: very shallow and shallow 

Depth to unweathered bedrock: 4 to 20 inches 
Drainage class: somewhat excessively drained 
Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 4 to 20 inches 

Runoff: very rapid 

Hazard of water erosion: moderate to severe 
Hazard of wind erosion: very slight 
Shrink-swell potential: low 

Corrosivity: steel—high, concrete—low 


Rock Outcrop 


Rock outcrop consists of barren rock that occurs 
as ledges, massive boulder piles, and nearly vertical 
cliffs of granite and other igneous rock. Rock outcrop 
also includes areas where the depth to bedrock is 
less than 4 inches. The higher percentage of Rock 
outcrop is in areas near hilltops and mountaintops. 


Inclusions 


Contrasting inclusions: 

¢ Soils that have greater than 35 percent clay 

¢ Soils that are moderately deep to deep to 
unweathered bedrock 

* Dixaleta soils that have higher calcium carbonate 


Soil Survey 


* Metamorphic and sedimentary rock outcrops 


Use and Management 


Major current use: rangeland 


Soil-related factors: 
¢ Anklam and Cellar soils: slope, droughtiness, rock 
outcrop 


Rangeland 


Dominant vegetation on the Anklam and Cellar soils: 
* Potential plant community—paloverde, bush muhly, 
threeawn, jojoba, clubmoss, slender grama 

* Present plant community—paloverde, triangle 
bursage, white brittlebush, ocotillo, saguaro 


General management considerations: 

* This soil produces forage for year-round use by 
livestock. 

¢ Steep slopes, rocky surfaces and areas of rock 
outcrop limit access and result in poor grazing 
distribution. 


Suitable management practices: 

¢ Manage grazing distribution problems by using 
fencing, livestock water developments, and 
construction of trails to permit more animals to graze 
in smaller areas for shorter periods of time. 


Wildlife Habitat Suitability 

Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 
Interpretive Groups 


Land capability classification: 
Anklam soils—Vlls nonirrigated 
Cellar soiis—Vlte nonirrigated 


Range site: 
Anklam and Cellar soils—Shallow Hills, 10-13" p.z. 


3—Anklam very gravelly sandy loam, 3 to 
15 percent slopes 


Setting 


Landform: hills 
Slope range: 3 to 15 percent 
Elevation: 2,200 to 3,200 feet 
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Mean annual precipitation: 10 to 12 inches 
Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 


Anklam and similar soils: 70 percent 
Contrasting inclusions: 30 percent 


Typical Profile 


Rock fragments on surface: 60 percent gravel and 
10 percent cobble 

0 to 6 inches—brown very gravelly sandy loam 

6 to 12 inches—yellowish red very gravelly sandy 
clay loam 

12 to 20 inches—weathered bedrock that has clay 
films on the fragments 

20 inches—unweathered granite bedrock 


Soil Properties and Qualities 


Parent material: slope alluvium and residuum from 
igneous rock 

Depth class: shallow 

Depth to weathered bedrock: 10 to 20 inches 

Depth to unweathered bedrock: 20 to 25 inches 

Drainage class: well drained 

Permeability: moderately slow 

Available water capacity: very low 

Potential rooting depth: 10 to 20 inches 

Runoff: medium to rapid 

Hazard of water erosion: slight 

Hazard of wind erosion: very slight 

Shrink-swell potential: low 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Rock outcrop 

* Soils that are moderately deep to deep to an 
indurated hardpan 

* Arizo soils that are very deep and sandy 

* Soils that have greater than 35 percent clay 
* Soils moderately deep to bedrock 

* Dixaleta soils that are calcareous 

* Cellar soils that have less clay 


Use and Management 


Major current use: rangeland 
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Soil-related factors: shallow to bedrock, 
droughtiness; slope 


Rangeland 


Dominant vegetation on the Anklam soil: 

¢ Potential plant community—slender grama, bush 
muhly, threeawns, false-mesquite, paloverde 

¢ Present plant community—paloverde, triangle 
bursage, cacti 


General management considerations: 

¢ These soils are easily traversed by livestock. 

* These soils produce year-round browse. 

* Livestock prefer these soils to adjacent hills and 
mountains. 


Suitable management practices: 
¢ Improve range quality by using fencing and 
livestock water developments to control grazing use. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: well suited 
Desertic shrubs and trees: well suited 


Interpretive Groups 


Land capability classification: 
Anklam soil—VIls_ nonirrigated 


Range site: 
Anklam soil—Shallow Upland, 10-13" p.z. 


4—Arizo-Riverwash complex, 0 to 3 
percent slopes 


Setting 


Lanaform: alluvial fans and flood plains 

Hazard of flooding: Arizo—rare to occasional, 
Riverwash—common 

Slope range: 0 to 3 percent 

Elevation: 2,000 to 3,200 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 

Frost-free period: 240 to 260 days 


Composition 


Arizo and similar soils: 85 percent 
Riverwash and similar soils: 10 percent 
Contrasting inclusions: 5 percent 
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Typical Profile 
Arizo 


Rock fragments on surface: 20 to 35 percent 

0 to 18 inches—yellowish brown gravelly loamy sand 

18 to 60 inches—light yellowish brown very gravelly 
loamy sand 


Soil Properties and Qualities 


Arizo 


Parent material: mixed fan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: excessively drained 

Permeability: rapid 

Available water capacity: very low 

Potential rooting depth: 60 inches or more 

Runoff: very slow except during thunderstorms and 
during periods when runoff from higher-lying soils 
causes flooding 

Hazard of water erosion: slight 

Hazard of wind erosion: moderately high 

Shrink-swell potential: low 

Calcium carbonate: less than 10 percent 

Corrosivity: steel—high, concrete—low 


Riverwash 


Riverwash consists of very deep, excessively 
drained, stratified sands, gravel, cobbles, and stones 
from numerous sources. The materials are in the 
drainages of this unit and are subject to common 
flooding and shifting. 


Inclusions 


Contrasting inclusions: 

* Hayhook soils that have less than 15 percent rock 
fragments and textures of sandy loam 

* Vado and Stagecoach soils that have more than 35 
percent rock fragments and have calcium carbonate 
accumulations 

* Arizo-like soils that are moderately deep to 
bedrock 


Similar inclusions: 
* Arizo soils that have surface textures of coarse 
sand 
Use and Management 
Major current use: rangeland 


Soil-related factors: hazard of flooding; sandy 
textures, and droughtiness 


Soil Survey 


Rangeland 


Dominant vegetation on the Arizo soil: 

¢ Potential plant community—mesquite, dropseeds, 
Arizona cottontop, paloverde, bush muhly, threeawns, 
black grama 

¢ Present plant community—paloverde, big bursage, 
mesquite, brittlebush, burroweed, annuals 


General management considerations: 

* Livestock prefer this soil because of easy access, 
the availability of shade, and seasonal water from 
local flooding. 

¢ This soil produces forage for year-round use. 

¢ This soil is susceptible to erosion when the 
protective vegetation cover is depleted by 
overgrazing. 


Suitable management practices: 

¢ Fencing can help control grazing distribution and 
thereby maintain adequate plant cover. 

* Other suitable range management practices to 
improve grazing distribution and range condition 
include livestock water developments and grade 
stabilization structures. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 
Desertic shrubs and trees: suited 

Desertic riparian herbaceous plants: suited 
Desertic riparian shrubs and trees: suited 


Interpretive Groups 
Land capability classification: Arizo soil—Vlle 


nonirrigated 


Range site: Arizo soil—Sandy Upland, 10-13" p.z. 


5—Baboquivari-Combate complex, 1 to 8 
percent slopes 


Setting 


Landform: Baboquivari—fan terraces, Combate— 
alluvial fans (fig. 2) 

Slope range: 1 to 8 percent 

Elevation: 2,800 to 4,200 feet 

Mean annual precipitation: 12 to 16 inches 

Mean annual air temperature: 63 to 67 degrees F. 

Frost-free period: 215 to 250 days 


Composition 


Baboquivari and similar soils: 45 percent 
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Figure 2.—Typical landscape of Baboquivari-Combate complex, 1 to 8 percent slopes. 


Combate and similar soils: 45 percent 
Contrasting inclusions: 10 percent 


Typical Profile 

Baboquivari 

0 to 2 inches—yellowish brown gravelly coarse 
sandy loam 

2 to 14 inches—brown to dark brown gravelly coarse 
sandy loam 

14 to 40 inches—yellowish red gravelly sandy clay 
loam 

40 to 51 inches—yellowish red gravelly coarse sandy 
loam 


51 to 60 inches—reddish yellow gravelly loamy sand 
Combate 


0 to 1 inch—brown gravelly loamy coarse sand 

1 to 15 inches—dark grayish brown gravelly loamy 
coarse sand 

15 to 29 inches—brown to dark brown gravelly 
coarse sandy loam 


29 to 60 inches—yellowish brown gravelly coarse 


sandy loam 
Soil Properties and Qualities 
Baboquivari 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 
Permeability: moderately slow 

Available water capacity: low 

Potential rooting depth: 60 inches or more 
Runoff: slow to medium 

Hazard of water erosion: slight 

Hazard of wind erosion: slight 
Shrink-swell potential: moderate 
Corrosivity: steel—moderate, concrete—low 


Combate 


Parent material: mixed fan alluvium 
Depth class: very deep 

Drainage class: well drained 
Permeability: moderately rapid 
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Available water capacity: low 

Potential rooting depth: 60 inches or more 
Runoff: slow to medium 

Hazard of water erosion: slight 

Hazard of wind erosion: moderately high 
Shrink-swell potential: low 

Corrosivity: steel—high, concrete—moderate 


Inclusions 


Contrasting inciusions: 

¢ Arizo-like soils in the drainages that are sandy and 
flood 

* Slope gradients greater than 8 percent 

e Rock outcrop 

¢ Soils that are moderately deep to bedrock 

* Tubac-like soils that have more than 35 percent 
clay 

* Romero and Oracle soils that are shallow to 
weathered bedrock 


Similar inclusions: 

¢ Soils that are similar to Baboquivari and Combate 
but have less organic matter and are lighter in color 
* Baboquivari soils that have surface textures of 
loamy sand 

* Combate soils that have surface textures of sandy 
loam 


Use and Management 


Major current use: rangeland 


Soil-related factors: 

* Baboquivari—droughtiness, hazard of seepage 
* Combate soil—droughtiness, hazard of seepage, 
fast intake rate 


Rangeland 


Dominant vegetation on the Baboquivari soil: 

¢ Potential plant community—black grama, sideoats 
grama, plains lovegrass, cane beardgrass, Arizona 
cottontop 

* Present plant community—mesquite, range ratany, 
shrubby buckwheat, catclaw acacia and snakeweed 


Dominant vegetation on the Combate soil: 

¢ Potential plant community—Arizona cottontop, 
sideoats grama, spike dropseed, green sprangletop 
« Present plant community—mesquite, wait-a-bit 
mimosa, shrubby buckwheat, and catclaw mimosa 


General management considerations: 
* This unit is easily traversed by livestock. 


Soil Survey 


¢ This unit produces forage for year-round use. 

¢ Brush encroachment is a serious problem. 
Competition from woody plants must be reduced 
before effective perennial grass cover can be 
maintained. 

¢ This unit responds well to good grazing 
management practices and is potentially one of the 
best upland range sites in the survey area. 


Suitable management practices: 

¢ Controlled burning is effective in controlling 
poisonous half shrubs such as snakeweed and 
burroweed on this unit. 

* Other suitable range management practices to 
improve grazing distribution and range condition 
include fencing, livestock water development, and 
range seeding. 


Wildlife Habitat Suitability 


Baboquivari 
Desertic herbaceous plants: well suited 
Desertic shrubs and trees: well suited 


Combate 

Desertic herbaceous plants: well suited 
Desertic shrubs and trees: well suited 
Desertic riparian herbaceous plants: suited 
Desertic riparian shrubs and trees: suited 


Interpretive Groups 


Land capability classification: 
Baboquivari soils—VlIs nonirrigated 
Combate soils—Vle nonirrigated 


Range site: 
Baboquivari soil—Sandy Loam Upland, 12-16" p.z. 
Combate soil—Sandy Loam, Deep, 12-16" p.z. 


6—Bucklebar-Hayhook-Tubac complex, 0 
to 3 percent slopes 


Setting 


Lanaform: Bucklebar and Hayhook—fan terraces, 
Tubac—basin floors 

Hazard of flooding: Bucklebar and Hayhook none, 
Tubac rare to occasional 

Slope range: Bucklebar and Hayhook 1 to 3 percent, 
Tubac 0 to 1 percent 

Elevation: 2,000 to 3,200 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
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Frost-free period: 240 to 260 days 


Composition 


Bucklebar and similar soils: 55 percent 
Hayhook and similar soils: 20 percent 
Tubac and similar soils: 15 percent 
Contrasting inclusions: 10 percent 


Typical Profile 
Bucklebar 


0 to 3 inches—strong brown sandy loam 
3 to 9 inches—strong brown sandy loam 
9 to 37 inches—reddish brown loam 
37 to 60 inches—strong brown loam 


Hayhook 


0 to 1 inch—yellowish brown loamy sand 

1 to 6 inches—yellowish brown sandy loam 

6 to 19 inches—strong brown sandy loam 

19 to 60 inches—yellowish brown sandy loam 


Tubac 


0 to 5 inches—brown sandy loam 

5 to 28 inches—brown and reddish brown clay 
28 to 43 inches—brown sandy clay loam 

43 to 52 inches—brown clay 

52 to 60 inches—yellowish red sandy clay loam 


Soil Properties and Qualities 


Bucklebar 


Parent material: mixed fan alluvium 
Depth class: very deep 

Drainage class: well drained 
Permeability: moderate 

Available water capacity: high 

Potential rooting depth: 60 inches or more 
Runoff: slow 

Hazard of water erosion: slight 

Hazard of wind erosion: moderately high 
Shrink-swell potential: moderate 


Calcium carbonate equivalent: \ess than 15 percent 


in low part 
Corrosivity: steel—high, concrete—low 


Hayhook 


Parent material: mixed fan alluvium 
Depth class: very deep 

Drainage class: well drained 
Permeability: moderately rapid 

Available water capacity: moderate 
Potential rooting depth: 60 inches or more 
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Runoff: slow 

Hazard of water erosion: slight 

Hazard of wind erosion: high 
Shrink-sweil potential: low 

Corrosivity: steel—high, concrete—low 


Tubac 


Parent material: mixed stream alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: slow 

Available water capacity: high 

Potential rooting depth: 60 inches or more 

Runoff: medium 

Hazard of water erosion: slight, but drainageways 
are entrenched and channeled. Headcutting and 
deposition may occur following heavy summer 
and winter storms. 

Hazard of wind erosion: moderately high 

Shrink-swell potential: high 

Caicium carbonate equivalent: less than 15 
percent 

Salinity: none to very slight in the lower part 

Corrosivity: steel—high, concrete—low 


inclusions 


Contrasting inclusions: 

¢ Soils that have more than 15 percent calcium 
carbonate in the lower part 

¢ Grabe soils in drainageways that are loamy 

¢ Arizo soils in drainageways that are sandy and 
subject to flooding 


Similar inclusions: 
¢ Pajarito and Sahuarita soils that have calcium 
carbonate accumulations 
¢ Glendale soils that have silty textures and are 
subject to flooding 
* Tubac soils that have surface textures of fine sandy 
loam 

Use and Management 


Major current use: rangeland 


Soil-related factors: 

* Bucklebar—hazard of wind erosion, seepage and 
piping 

* Hayhook—hazard of droughtiness, seepage and 

erosion 

* Tubac—shrink-swell potential, hazard of flooding 


Rangeland 


Dominant vegetation on the Bucklebar soil: 
* Potential plant community—paloverde, Arizona 
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cottontop, threeawns, plains bristlegrass, Rothrock 
grama, bush muhly 

* Present plant community—mesquite, paloverde, 
burroweed, triangle bursage, annuals 


Dominant vegetation on the Hayhook soil: 

* Potential plant community—paloverde, bush muhly, 
Santa Rita threeawns, Rothrock grama, spike 
dropseed 

* Present plant community—mesquite, paloverde, 
burroweed, cacti 


Dominant vegetation on the Tubac soil: 

* Potential plant community—mesquite, bush muhly, 
Rothrock grama, tobosa, vine mesquite 

* Present plant community—mesquite, snakeweed, 
cacti, annuals 


General management considerations: 

* This unit is easily traversed by livestock. 

* It produces forage for year-round use. 

* Brush encroachment is a serious problem on much 
of this unit. The competition from woody plants must 
be reduced before this unit will respond to grazing 
management. 


Suitable management practices: 

* Other suitable range management practices to 
improve grazing distribution and range condition 
include fencing, livestock water development, and 
range seeding. 


Cropland 


General management considerations for the 
Bucklebar soil: 

* To maintain soil productivity, manage soil to sustain 

proper soil conditions, including good soil tilth, 

organic matter, aeration, and structure. 

¢ A hazard of soil blowing exists when soil surface is 

disturbed or left unprotected by vegetation. 

* A tillage pan forms easily if this soil is tilled when 

wet. 

¢ Intake rates and slope can affect uniform 

distribution of irrigation water. 


Suitable management practices for the Bucklebar 
soil: 

¢ Rotate crops and incorporate crop residue into the 

soil, or add other organic matter on a regular basis, 

to improve fertility and increase the water intake rate 

and available water holding capacity. 

« Wind erosion can be reduced by keeping the soil 

rough and cloddy when it is not protected by 

vegetation. 


Soil Survey 


* Break up tillage pans by ripping or chiseling when 
the soil is dry to increase the effective rooting depth, 
enhance root development, and improve internal 
drainage. 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 


General management considerations for the Hayhook 
soll: 

* To maintain soil productivity, sustain proper soil 

conditions, including good soil tilth, organic matter, 

aeration, and structure. 

* A hazard of wind erosion exists when the soil 

surface is disturbed or left unprotected by vegetation. 

* Intake rates and slope can affect uniform 

distribution of irrigation water. 

* Moderately rapid permeability of this soil can cause 

deep percolation, which can result in the leaching of 

plant nutrients. 


Suitable management practices for the Hayhook soil: 
* Rotate crops and incorporate crop residue into the 
soil, or add other organic matter on a regular basis, 
to improve fertility and increase the water intake rate 
and available water holding capacity. 

« Wind erosion can be reduced by keeping the soil 
rough and cloddy when it is not protected by 
vegetation. 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* Irrigation water needs to be applied in amounts 
large enough to wet the root zone but small enough to 
minimize the leaching of plant nutrients. 


General management considerations for the Tubac 
Soil: 

« These soils have a hazard of flooding. 

* To maintain soil productivity, sustain proper soil 

conditions, including good soil tilth, organic matter, 

aeration, and structure. 

* A tillage pan forms easily if this soil is tilled when 

wet. 

* Intake rates and slope can affect uniform 

distribution of irrigation water. 


Suitable management practices for the Tubac 

soil: 
* The risk of flooding can be reduced by the use of 
levees, dikes, and diversions. 

* Rotate crops and incorporate crap residue into the 
soil, or add other organic matter on a regular basis, 
to improve fertility and increase the water intake rate 
and available water holding capacity. 
¢ Break up tillage pans by ripping or chiseling when 


Tohono O'odham Nation, Arizona 


the soil is dry to increase the effective rooting depth, 
enhance root development, and improve internal 
drainage. 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 


Wildlife Habitat Suitability 


Bucklebar and Hayhook 

Desertic herbaceous plants: poorly suited 

Desertic shrubs and trees: suited 

Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well suited 


Tubac 

Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 

Desertic riparian herbaceous plants: suited 

Desertic riparian shrubs and trees: suited 

Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well suited 


interpretive Groups 


Land capability classification: 

Bucklebar soil—tle irrigated and Vlle nonirrigated 
Hayhook soil—llle irrigated and Vile nonirrigated 
Tubac soil—Illw irrigated and Vilw nonirrigated 


Range site: 

Bucklebar soii—Sandy Loam Upland, 10-13" p.z. 
Hayhook soil—Sandy Loam, Deep, 10-13" p.z. 
Tubac soil—Clayey Bottom, 10-13" p.z. 


7—Caralampi-Selevin-Kimrose complex, 
5 to 50 percent slopes 


Setting 


Landform: relict fan terraces 

Slope range: Caralampi 15 to 50 percent, Selevin 
and Kimrose 5 to 15 percent 

Elevation: 2,800 to 3,800 feet 

Mean annual precipitation: 12 to 16 inches 

Mean annual air temperature: 63 to 67 degrees F. 

Frost-free period: 215 to 250 days 


Composition 


Caralampi and similar soils: 40 percent 
Selevin and similar soils: 30 percent 
Kimrose and similar soils: 20 percent 
Contrasting inclusions: 10 percent 
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Typical Profile 
Caralampi 


0 to 2 inches—brown to dark brown very gravelly 
sandy loam 

2 to 10 inches—dark reddish brown extremely 
gravelly sandy clay loam 

10 to 26 inches—reddish brown extremely gravelly 
sandy clay loam 

26 to 60 inches—reddish brown extremely gravelly 
sandy clay loam 


Selevin 


0 to 1 inch—reddish brown extremely gravelly sandy 
loam 

1 to 16 inches—dark reddish brown very gravelly 
sandy clay 

16 to 32 inches—reddish brown extremely gravelly 
sandy clay loam 

32 to 60 inches—pink extremely gravelly sandy loam, 
calcareous 


Kimrose 


0 to 2 inches—strong brown very gravelly sandy 
loam 

2 to 12 inches—strong brown very gravelly sandy 
clay loam, calcareous 

12 to 20 inches—white extremely gravelly sandy 
loam, calcareous 

20 to 60 inches—indurated hardpan 


Soil Properties and Qualities 


Caralampi 


Parent material: mixed fan alluvium 

Depth ciass: very deep 

Drainage class: well drained 

Permeability: moderately slow 

Available water capacity: very low 

Potential rooting depth: 60 inches or more 
Runoff: rapid 

Hazard of water erosion: moderate to severe 
Hazard of wind erosion: slight 

Shrink-swell potential: moderate 

Calcium carbonate equivalent: less than 15 percent 
Corrosivity: steel—high, concrete—low 


Selevin 


Parent material: mixed tan alluvium 
Depth class: very deep 
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Drainage class: well drained 

Permeability: slow 

Available water capacity: very low 

Potential rooting depth: 60 inches or more 

Runoff: medium to rapid 

Hazard of water erosion: slight 

Hazard of wind erosion: very slight 

Shrink-sweil potential: high 

Calcium carbonate equivalent: greater than 15 
percent, below 30 inches 

Corrosivity: steel—high, concrete—low 


Figure 3.—Typical landscape of Caralampi very gravelly sandy 
Joam in an area of Caralampi-Selevin-Kimrose complex, 5 
to 50 percent slopes. 


Soil Survey 


Kimrose 


Parent material: mixed fan alluvium 
Depth class: shallow (to hardpan) 
Drainage class: well drained 
Permeability: moderately slow 
Available water capacity: very low 
Potential rooting depth: 10 to 20 inches 
Runoff: medium 
Hazard of water erosion: slight 
Hazard of wind erosion: very slight 
Shrink-swell potential: moderate 
Calcium carbonate equivalent: greater than 15 
percent in the lower part 
Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Baboquivari soils that contain less than 35 percent 
rock fragments 

* Chiricahua soils that are shallow to bedrock 

* Keysto soils in drainages that are sandy and flood 
* Soils that are calcareous and do not have a 
hardpan 

* Soils that have less organic matter in the surface 
layer 

* Soils that are moderately deep to hardpan 

¢ Soils that are dark in color throughout and have 
greater than 35 percent clay content 


Similar inclusions: 
* Selevin soils that have surface textures of sandy 
clay loam 


Use and Management 


Major current use: rangeland 


Soil-related factors: 

¢ Caralampi soil—content of rock fragments, slope, 
droughtiness (fig. 3) 

* Selevin soili—slope, content of rock fragments, 
hazard of seepage 

« Kimrose soil—shallow to a hardpan, calcareous, 
droughtiness 


Rangeland 


Dominant vegetation on the Caralampi soil: 

« Potential plant community—sideoats grama, black 
grama, hairy grama, sprucetop grama, cane 
beardgrass, false mesquite 

* Present plant community—mesquite, cacti, 
snakeweed, yucca, curly-mesquite 


Dominant vegetation on the Selevin soil: 
* Potential plant community—curly-mesquite, 
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sideoats grama, false-mesquite, tobosa, paloverde, 
mesquite 

* Present plant community—mesquite, snakeweed, 
paloverde, curly-mesquite, cacti 


Dominant vegetation on the Kimrose soil: 

* Potential plant community—bush muhly, black 
grama, whitethorn, creosotebush, paloverde 

* Present plant community—whitethorn, 
creosotebush, paloverde, bush muhly, cacti 


General management considerations: 

* This unit is easily traversed by livestock. 

* It provides forage for year-round use. 

* The vegetation on the Selevin and Caralampi soils 
are preferred by livestock. 

¢ Brush encroachment is a serious problem in this 
unit. 

* The unit will respond to grazing management. 

* Grazing management, utilizing fencing and 
livestock water developments, helps improve grazing 
distribution. 

* Other suitable range management practices to 
improve range condition include range seeding and 
brush management. 


Suitable management practices: 

* Encourage uniform grazing on these soils by 
fencing and developing permanent water. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Wildlife Habitat Suitability 


Caralampi and Selevin 
Desertic herbaceous plants: well suited 
Desertic shrubs and trees: well suited 


Kimrose 
Desertic herbaceous plants: suited 
Desertic shrubs and trees: suited 


Interpretive Groups 


Land capability classification: 
Caralampi soil—Vle nonirrigated 
Selevin and Kimrose soils—VIs nonirrigated 


Range site: 
Caralampi soil—Loamy Hills, 12-16" p.z. 
Selevin soii—Clay Loam Upland, 12-16" p.z. 
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Kimrose soii—Limy Upland, 12-16" p.z. 


8—Casa Grande-Kamato complex, 0 to 1 
percent slopes 


Setting 


Landform: basin floors 

Hazard of flooding: Casa Grande—none, Kamato— 
occasional 

Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,000 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 

Frost-free period: 250 to 300 days 


Composition 


Casa Grande and similar soils: 60 percent 
Kamato and similar soils: 25 percent 
Contrasting inclusions: 15 percent 


Typical Profile 
Casa Grande 


0 to 9 inches—brown loam 

9 to 21 inches—light brown to pink clay loam saline- 
sodic 

21 to 46 inches—light brown to pink clay loam saline- 
sodic, calcareous 

46 to 60 inches—very pale brown sandy clay loam 
saline-sodic, calcareous 


Kamato 


0 to 2 inches—light reddish brown loam 
2 to 8 inches—light reddish brown sandy clay loam 
8 to 13 inches—light reddish brown sandy clay, 


saline-sodic 

13 to 26 inches—light reddish brown clay, saline- 
sodic 

26 to 60 inches—light reddish brown clay loam, 
saline-sodic 


Soil Properties and Qualities 


Casa Grande 


Parent material: mixed fan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: well drained 
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Permeability: slow 

Available water capacity: low 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of water erosion: moderate 

Hazard of wind erosion: moderate 

Shrink-sweil potential: moderate 

Salinity: moderate 

Sodicity: moderate to strong 

Calcium carbonate equivalent: greater than 15 
percent below 20 inches 

Corrosivity: steel—high, concrete—high 


Kamato 


Parent material: mixed stream alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: slow 

Available water capacity: low 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of water erosion: slight 

Hazard of wind erosion: moderate 

Shrink-swell potential: high 

Salinity: very slightly to strong 

Sodicity: moderate to strong 

Calcium carbonate equivalent: 5 to 10 percent in the 
lower part 

Corrosivity: steel—high, concrete—high 


Inclusions 


Contrasting inclusions: 

* Tucson and Mohall soils that are none to slightly 
saline 

* Soils that have an indurated hardpan at moderate 
depths 

* Vecont soils that are fine textured and none to 
slightly saline 

* Tatai soils that are silty textured over a buried Casa 
Grande soil 


Similar inclusions: 
« Kamato soils that have surface textures of fine 
sandy loam or sandy clay loam 


Use and Management 


Major current use: rangeland 


Soil-related factors: 

* Casa Grande soil—excess sodium, piping, and 
droughtiness, ponding 

* Kamato soil—excess sodium, hazard of flooding, 
moderately slow permeability 


Soil Survey 


Rangeland 


Dominant vegetation on the Casa Grande soil: 

¢ Potential plant community—desert saltbush, 
thinleaf fourwing saltbush, mesquite annual forbs and 
grasses 

* Present plant community—desert saltbush, thinleaf 
fourwing saltbush, wolfberry, cholla, mesquite, annual 
forbs and grasses 


Dominant vegetation on the Kamato soil: 

* Potential plant community—twoflower trichloris, 
threeawns, bush muhly, desert saltbush, thinleaf 
fourwing saltbush. wolfberry,-mesquite; annuals 

« Present prant community—mesquite, desert 
saltbush, wolfberry, annual grasses and forbs 


General management considerations for the Casa 
Grande soil: 

* Potential vegetation is dominated by salt tolerant 

shrubs. 

* The majority of perennial forage is provided by 

evergreen saltbush browse. 

* This soil is easily traversed: by livestock. 

¢ Proper grazing distribution is difficult on this site 

because permanent water is not available. 

* Overgrazing reduces the plant cover and increases 

the rate of erosion. 

« Extra care in management is needed to protect this 

soil from erosion. 

* Salt is generally not needed on this soil because of 

the salt content of available browse. 

* When annuals are not available, the energy 

requirements of livestock will not be met by the 

available forage. 


Suitable management practices for the Casa Grande 
soil: 

* Encourage uniform grazing on this soil by 

developing and controlling permanent waters. 

* Provide an energy supplement when annuals are 

not available. 

* Control erosion and promote forage production with 

proper utilization. 

* Provide periodic rest during the growing season to 

maintain plant vigor and production. 


General management considerations for the Kamata 
soil: 

* This soil is among the most productive in the 

survey area. 

* Potential vegetation is dominated by a mixture of 

salt tolerant grasses and shrubs. 

¢ Important perennial forage potentially includes 

threeawns, twoflower trichloris, and bush muhly. 
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* This soil benefits from run-on moisture, which 
increases the amount of forage produced. 

* Livestock movement is hindered by dense brushy 
growth. 

¢ This soil has shade for livestock. 

* Unless controlled, livestock will generally 
overgraze this area because of the availability of 
water and abundance of feed. 

* Extra care in management is needed to protect this 
soil from erosion. 

* Salt is generally not needed on this soil because of 
the salt content of available browse. 


Suitable management practices for the Kamato soil: 
* Thin trees to encourage production of perennial 
grasses. 

* Provide erosion protection if the plant cover is 
disturbed. 

* Seeding can be used to improve range condition 
when there are not enough remnant perennial 
grasses to reestablish the site. 

* Use water-spreading dikes to increase the area 
benefiting from run-on moisture. 

* Prevent overgrazing of this soil by fencing or 
controlling water availability. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Cropland 


General management considerations for the Casa 
Grande soil: 

* The subsoil and substratum have a high content 

of calcium carbonate, salts and sodium. This 

reduces the soil’s permeability and the availability of 

nutrients. 

* The sodium in the Casa Grande soil causes this 

soil to disperse and/or compact. 

* Intake rates and slope can affect uniform 

distribution of irrigation water. 

* Distribution of irrigation water is affected by 

contrasting textures and/or permeability rates. 

* Excessive cultivation can result in the formation of 

a tillage pan. 

* Tillage pans can be broken by ripping when the soil 

is dry. This increases the effective rooting depth, 

enhances root development, and improves internal 

drainage. Roots are not restricted and can easily 

grow in all directions. 

* To maintain soil productivity, sustain proper soil 

conditions, including good soil tilth, organic matter, 

aeration, and structure. 


Suitable management practices for Casa Grande soil: 


* Salt-tolerant crops should be selected and properly 
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designed irrigation systems installed to assure 
uniform application of irrigation water and to contro! 
salt movement. 

* The effects of sodium can be reduced by leaching, 
applying proper amounts of soil amendments, and 
returning crop residue to the soil. Effects of 
compaction can be controlled by not tilling when the 
soil is wet. Compaction can be broken up by ripping 
when the soil is dry. 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* Onsite investigations are needed to identify 
contrasting textures and/or permeability rates prior to 
land leveling fields to assure uniform irrigation water 
distribution. 

* Rotate crops and incorporate crop residue into the 
soil, or add other organic matter on a regular basis, 
to improve fertility and increase the water intake rate 
and available water holding capacity. 


General management considerations for the Kamato 
soil: 

* The subsoil and substratum have a high content of 

calcium carbonate, salts and sodium; this 

reduces the permeability and the availability of 

nutrients. 

* The sodium in the Kamato soil causes this soil to 

disperse and/or compact. 

* These soils have a hazard of flooding. 

* A tillage pan forms easily if this soil is tilled when 

wet. 

¢ To maintain soil productivity proper soil conditions 

should be sustained, including good soil tilth, organic 

matter, aeration, and structure. 


Suitable management practices for the Kamato 

soil: 
* Salt-tolerant crops should be selected and properly 
designed irrigation systems installed to assure 
uniform application of irrigation water and to control 
salt movement. 
* The effects of sodium can be reduced by leaching, 
applying proper amounts of soil amendments, and 
returning crop residue to the soil. 
* Effects of compaction can be controlled by not 
tilling when the soil is wet. Compaction can be broken 
up by ripping when the soil is dry. 
* The risk of flooding can be reduced by the use of 
levees, dikes, and diversions. 
* Break up tillage pans by ripping or chiseling when 
the soil is dry to increase the effective rooting depth, 
enhance root development, and improve internal 
drainage. 
* Rotate crops and incorporate crop residue into the 


40 Soil Survey 


Figure 4.—Typical landscape of Casa Grande-Rositas-Valencia complex, 0 to 5 percent slopes 


soil, or add other organic matter on a regular basis, Kamato soils—ills irrigated and Vils nonirrigated 
to improve fertility and increase the water intake rate 
and available water holding capacity. Range site: 


Casa Grande soil—Saline Loam, 7-10" p.z. 


Wildlife Habitat Suitability Kamato soil—Saline Bottom, 7-10" p.z. 


Casa Grande 


Desertic herbaceous plants: poorly suited 9—Casa Grande-Rositas-Valencia 

Desertic shrubs and trees: poorly suited complex, 0 to 5 percent slopes 

Kamato j 

Desertic herbaceous plants: poorly suited Setting 

Desertic shrubs and trees: poorly suited Landform: Casa Grande—basin floors, Rositas— 

Desertic riparian herbaceous plants: very poorly dunes, Valencia-—alluvial fans and flood plains 
suited (fig. 4) 

Desertic riparian shrubs and trees: very poorly Hazard of flooding: Casa Grande and Rositas— 
suited none, Valencia—rare to occasional 


Slope range: Casa Grande 0 to 2 percent, Rositas 1 
to 5 percent, Valencia 0 to 1 percent 

Land capability classification: Elevation: 1,400 to 2,000 feet 

Casa Grande soils—lls irrigated and Vils Mean annual precipitation: 7 to 10 inches 
nonirrigated Mean annual air temperature: 70 to 73 degrees F. 


Interpretive Groups 


Tohono O'odham Nation, Arizona 


Frost-free period: 250 to 300 days 


Composition 


Casa Grande and similar soils: 60 percent 
Rositas and similar soils: 20 percent 
Valencia and similar soils:15 percent 
Contrasting inclusions: 5 percent 


Typical Profile 


Casa Grande 


0 to 4 inches—light brown fine sandy ioam 

4 to 10 inches—yellowish red sandy loam, saline- 
sodic 

10 to 24 inches—yellowish red sandy clay loam, 
saline-sodic 

24 to 60 inches—light brown and reddish brown clay 
loam, saline-sodic, calcareous 


Rositas 


0 to 1 inch—light yellowish brown loamy sand 
1 to 23 inches—light brown loamy sand 
23 to 60 inches—light yellowish brown loamy sand 


Valencia 


0 to 10 inches—light yellowish brown fine sandy loam 

10 to 25 inches—brown and strong brown sandy 
loam 

25 to 60 inches—strong brown sandy clay loam, 
saline-sodic 


Soil Properties and Qualities 
Casa Grande 


Parent material: mixed fan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: slow 

Available water capacity: moderately high 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderately high 

Shrink-sweil potential: moderate 

Salinity: very slight to moderate 

Sodicity: moderate to strong 

Calcium carbonate equivalent: greater than 15 
percent below 20 inches 

Corrosivity: steel—high, concrete—high 
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Rositas 


Parent material: eolian sand 

Depth class: very deep 

Drainage class: somewhat excessively drained 
Permeability: rapid 

Available water capacity: low 

Potential rooting depth: 60 inches or more 
Runoff: very slow 

Hazard of erosion by water: slight 
Hazard of erosion by wind: very high 
Shrink-swell potential: low 

Salinity: very slightly 

Corrosivity: steel—high, concrete—low 


Valencia 


Parent material: mixed tan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderately rapid in the upper part and 
moderately slow in the lower part 

Available water capacity: moderate 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderately high 

Shrink-swell potential: low in the upper part and 
moderate in the lower part 

Salinity: moderate 

Sodicity: slight to strong 

Calcium carbonate equivalent: \ess than 5 percent in 
the upper part 

Corrosivity: steel—high, concrete—moderate 


Inclusions 


Contrasting inclusions: 

* Pahaka soils that have textures of sandy loam to 
moderate depths over a buried argillic horizon 

* Glenbar soils that have silty textures and that flood 
« Sandy soils that contain accumulations of calcium 
carbonate 

* Tucson and Mohall soils that are none to slightly 
saline 

* Tatai soils that have silty textures over buried Casa 
Grande soil 


Similar inclusions: 

¢ Denure soils that have sandy loam textures 

* Casa Grande soils that have textures of coarse 
sandy loam or loamy coarse sand in the lower parts 
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Use and Management 


Major current use: rangeland 


Soil-related factors: 

* Casa Grande—excess sodium, piping, slow 
permeability, hazard of wind erosion, ponding (fig. 5) 
¢ Rositas—droughtiness, hazard of wind erosion and 
seepage, piping 

* Valencia soil—hazard of flooding and seepage, 
excess sodium 


Rangeland 


Dominant vegetation on the Casa Grande soil: 

* Potential plant community—desert saltbush, 
thinleaf fourwing saltbush, wolfberry, annual grasses 
and forbs, mesquite 

* Present plant community—thin leaf, fourwing 

and desert saltbush, wolfberry, annual grasses and 
forbs 
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Dominant vegetation on the Rositas soil: 

* Potential plant community—big galleta, Santa Rita 
threeawns, dropseeds, Mormon-tea, annual grasses 
and forbs, desert and fourwing saltbush 

* Present plant community—creosotebush, birdcage 
primrose, big galleta, mesa dropseed, spike 
dropseed, annual grasses and forbs. 


Dominant vegetation on the Valencia soil: 

* Potential plant community—trichloris, bush muhly, 
Rothrock grama, desert and fourwing saltbush, 
threeawns, wolfberry, mesquite 

* Present plant community—desert saltbush, 
mesquite, wolfoerry, annual grasses and forbs, 
catclaw, greythorn. 


General management considerations on the Casa 
Grande soil: 

* Potential vegetation is dominated by salt tolerant 

shrubs. 


Figure 5.—Typical landscape of Casa Grande-Rositas-Valencia complex, 0 to 5 percent slopes. Accumulations of salt are visible on the 
eroded areas of the Casa Grande soil. 
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* The majority of perennial forage is provided by 
evergreen saltbush browse. 

* This soil is easily traversed by livestock. 

* Proper grazing distribution is difficult on this 

site because of the unavailability of permanent 
water. 

* Overgrazing reduces the plant cover and increases 
the rate of erosion. 

* Extra care in management is needed to protect this 
soil from erosion. 

* Sait is generally not needed on this soil because of 
the salt content of available browse. 

e When annuals are not available, the energy 
requirements of livestock will not be met by the 
available forage. 


Suitable management practices on the Casa Grande 
soil: 

* Encourage uniform grazing on this soil by 

developing and controlling permanent waters. 

¢ Provide an energy supplement when annuals are 

not available. 

* Control erosion and promote forage production with 

proper utilization. 

¢ Provide periodic rest during the growing season to 

maintain plant vigor and production. 


General management consideration on the Rositas 
soil: 

¢ Potential vegetation is dominated by a mixture of 
salt tolerant grasses and shrubs. 

* Important perennial forage potentially includes big 
galleta. 

¢ Livestock movement is hindered by loose sands. 

¢ Proper grazing distribution is difficult on this 

soil because of the unavailability of permanent 
water. 

¢ Overgrazing reduces the plant cover and increases 
the rate of erosion. 

* Extra care in management is needed to protect this 
soil from erosion. 

* Salt is generally not needed on this soil because of 
the salt content of available browse. 


Suitable management practices on the Rositas soil: 
* Provide erosion protection if the plant cover is 
disturbed. 

* Encourage uniform grazing on this soil by 
developing and controlling permanent waters. 

¢ Control erosion and promote forage production with 
proper utilization. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production 
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General management considerations on the Valencia 
soil: 

* This soil is among the most productive in the 

survey area. 

* Potential vegetation is dominated by a mixture of 

salt tolerant grasses and shrubs. 

* Important perennial forage potentially includes 

threeawns, twoflower trichloris, and bush muhly. 

* This soil benefits from run-on moisture which 

increases the amount of forage produced. 

* Livestock movement is hindered by dense brushy 

growth. 

* This soil has shade for livestock. 

* Livestock will generally overgraze this area, unless 

controlled, because of the availability of water and 

abundance of feed. 

¢ Extra care in management is needed to protect this 

soil from erosion. 

* Salt is generally not needed on this soil because of 

the salt content of available browse. 


Suitable management practices on the Valencia soil: 
* Thin trees to encourage production of perennial 
grasses. 

* Provide erosion protection if the plant cover is 
disturbed. 

* Seeding can be used to improve range condition 
when there are not enough remnant perennial 
grasses to reestablish the site. 

¢ Use water-spreading dikes to increase the area 
benefiting from run-on moisture. 

« Prevent overgrazing of this soil by fencing or 
controlling water availability. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Cropland 


General management considerations on the Casa 
Grande soil: 

* The subsoil and substratum have a high content of 

calcium carbonate, salts, and sodium, which reduces 

the permeability and the availability of nutrients. 

* The sodium causes this soil to disperse and/or 

compact. 

* Intake rates and slope can affect uniform 

distribution of irrigation water. 

¢ Distribution of irrigation water is affected by 

contrasting textures and/or permeability rates. 

¢ Excessive cultivation can result in the formation of 

a tillage pan. 

¢ To maintain soil productivity proper soil conditions 

should be sustained, including good soil tilth, organic 

matter, aeration, and structure. 
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Suitable management practices on the Casa Grande 
soil: 
¢ Salt-tolerant crops should be selected and properly 
designed irrigation systems installed to assure 
uniform application of irrigation water and to control 
salt movement. 
* The effects of sodium can be reduced by leaching, 
applying proper amounts of soil amendments, and 
returning crop residue to the soil. 
* Effects of compaction can be controlled by not 
tilling when the soil is wet. Compaction can be broken 
up by ripping when the soil is dry. 
* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 
* Onsite investigations are needed to identify 
contrasting textures and/or permeability rates prior to 
land leveling fields to assure uniform irrigation water 
distribution. 
* Tillage pans can be broken by ripping when the soil 
is dry. This increases the effective rooting depth, 
enhances root development, and improves internal 
drainage. Roots are not restricted and can easily 
grow in all directions. 
¢ To improve fertility and increase both the water 
intake rate and available water holding capacity, 
rotate crops and incorporate crop residue into the 
soil, or add other organic matter on a regular basis. 


General management considerations on the Rositas 
soil: 

* Intake rates and slope can affect uniform 

distribution of irrigation water. 

¢ Rapid permeability of this soil can cause deep 

percolation which could result in the leaching of plant 

nutrients. 

* A hazard of wind erosion exists when the soil 

surface is disturbed or left unprotected by vegetation. 

* To sustain soil productivity, proper soil conditions 

should be maintained, including good soil tilth, 

organic matter, aeration, and structure. 


Suitable management practices on the Rositas soil: 
* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* Application of irrigation water needs to be managed 
in amounts sufficient to wet the root zone but small 
enough to minimize the leaching of plant nutrients. 

* Wind erosion can be reduced by keeping the soil 
rough and cloddy when not protected by vegetation. 
¢ Maintain fertility and tilth by returning all crop 
residue to the soil and using a cropping system 

that includes grasses, legumes or grass-legume 
mixtures. 
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General management considerations on the Valencia 
soil: 

* The subsoil and substratum have a high content of 

calcium carbonate, salts, and sodium, which reduces 

the permeability and the availability of nutrients. 

* Distribution of irrigation water is affected by 

contrasting textures and/or permeability rates. 

* These soils have a hazard of flooding. 

* Excessive cultivation can result in the formation of 

a tillage pan. 

¢ To sustain soil productivity, proper soil conditions 

should be maintained, including good soil tilth, 

organic matter, aeration, and structure. 


General management practices on the Valencia soil: 
* Salt-tolerant crops should be selected and properly 
designed irrigation systems installed to assure 
uniform application of irrigation water and to contro! 
salt movement. 

* Onsite investigations are needed to identify 
contrasting textures and/or permeability rates prior to 
land leveling fields to assure uniform irrigation water 
distribution. 

* The risk of flooding can be reduced by the use of 
levees, dikes and diversions. 

* Tillage pans can be broken by ripping when the soil 
is dry. This increases the effective rooting depth, 
enhances root development, and improves internal 
drainage. Roots are not restricted and can easily 
grow in all directions. 

* Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes or 
grass-legume mixtures will help maintain fertility and 
tilth. 


Wildlife Habitat 


Casa Grande and Rositas 
Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


Valencia 

Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 

Desertic riparian herbaceous plants: very poorly 
suited 

Desertic riparian shrubs and trees: very poorly 
suited 


Interpretive Groups 


Land capability classification: 

Casa Grande and Rositas soils—ille irrigated and 
Vile nonirrigated 

Valencia soil—lllw irrigated and Vilw nonirrigated 
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Figure 6.—Typical landscape of Cellar-Lampshire-Rock outcrop complex, 15 to 60 percent slopes. 


Range site: 

Casa Grande soil—Sandy Loam, (saline), 7-10" p.z. 
Rositas soil—Sandy Upland, (saline), 7-10" p.z. 
Valencia soil—Saline Bottom, 7-10" p.z. 


10—Cellar-Lampshire-Rock outcrop 
complex, 15 to 60 percent slopes 


Setting 


Landform: mountains and hills (fig. 6) 

Slope range: 15 to 60 percent. Cellar soils are on the 
warmer, drier south slopes; and Lampshire soils 
are on the cooler, more moist north slopes. 

Elevation: 3,200 to 5,300 feet 

Mean annual precipitation: 10 to 16 inches 


Mean annual air temperature: 63 to 67 degrees F. 
Frost-free period: 215 to 250 days 


Composition 


Cellar and similar soils: 35 percent 
Lampshire and similar soils: 30 percent 
Rock outcrop: 25 percent 

Contrasting inclusions: 10 percent 


Typical Profile 


Cellar 


0 to 1 inch—yellowish brown very gravelly sandy 
loam 

1 to 11 inches—dark yellowish brown very gravelly 
sandy loam 
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11 inches—unweathered gneiss bedrock 
Lampshire 


0 to 1 inch—dark grayish brown gravelly sandy loam 
1 to 4 inches—dark brown very gravelly sandy loam 
4 to 8 inches—highly fractured gneiss 

8 inches—unweathered gneiss bedrock 


Soil Properties and Qualities 
Cellar 


Parent material: slope alluvium from igneous and 
metamorphic rocks 

Depth class: very shallow and shallow 

Depth to unweathered bedrock: 4 to 20 inches 

Drainage class: somewhat excessively drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 4 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Corrosivity: steel—high, concrete—low 


Lampshire 


Parent material: slope alluvium from igneous and 
metamorphic rock 

Depth class: very shallow and shallow 

Depth to unweathered bedrock: 4 to 20 inches 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 4 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Corrosivity: steel—moderate, concrete—low 


Rock Outcrop 


Rock outcrop consists of barren rock that occurs 
as ledges, massive boulder piles and nearly vertical 
cliffs of granite, gneiss, and igneous and 
metamorphic rock. Rock outcrop also includes areas 
where the depth to bedrock is less than 4 inches. The 
higher percentage of Rock outcrop is in areas near 
the hilltops and mountaintops. 


inclusions 


Contrasting inclusions: 
* Pantak soils that have 18 to 35 percent clay 
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* Slopes that are less than 15 percent 
¢ Chiricahua soils that have more than 35 percent 
clay 


Similar inclusions: 

¢ Soils that have less than 35 percent rock 
fragments 

¢ Dixaleta soils that are calcareous 

« Romero soils that are very shallow and shallow to 
weathered schist 


Use and Management 


Major current use: rangeland 


Soil-related factors: 

Cellar and Lampshire soils: shallowness to bedrock, 
content of rock fragments, droughtiness, 
slope 


Rangeland 


Dominant vegetation on the Cellar soil: 

* Potential plant community—slender grama, jojoba, 
paloverde, ocotillo, bush muhly, janusia 

* Present plant community—mesquite, slender 
grama, jojoba, paloverde, ocotillo, bush muhly, 
janusia 


Dominant vegetation on the Lampshire soil: 

* Potential plant community—sideoats grama, black 
grama, hairy grama, slender grama, sprucetop 
grama, shrubby buckwheat, soto! 

* Present plant community—mesquite, sideoats 
grama, black grama, hairy grama, slender grama, 
sprucetop grama, shrubby buckwheat, sotol 


General management considerations: 

* Potential vegetation is dominated by desert shrubs. 
* Important perennial forage potentially includes bush 
muhly, slim tridens and big galleta. 

* Production on this site is limited by shallow soils. 

¢ Livestock movement is hindered by steep cobbly 
slopes. 

¢ Proper grazing distribution is difficult on these soils 
because of steep slopes and the unavailability of 
water. 

* Overgrazing reduces the plant cover and increases 
the rate of erosion. 


Suitable management practices: 

¢ Encourage uniform grazing on these soils by 
fencing and developing permanent water. 

* Improve distribution and utilization by concentrating 
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a high number of livestock on the area for a short 
period of time. 

e Use stocker-type cattle on rough slopes that cows 
with calves will avoid. 

* Concentrate management on included soils in 
drainageways where the majority of forage is 
produced. 

* Control erosion and promote forage production with 
proper utilization. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Wildlife Habitat: 


Desertic herbaceous plants: suited 
Desertic shrubs and trees: suited 


Interpretive Groups 


Land capability classification: 
Cellar soil—Vlle nonirrigated 
Lampshire soil—Vlle nonirrigated 


Range site: 
Cellar and Lampshire soils—Granitic Hills, 12-16" 
p.z. 


11—Chiricahua-Lampshire complex, 15 to 
45 percent slopes 


Setting 


Landform: hills 

Slope range: 15 to 45 percent 

Elevation: 3,200 to 4,200 feet 

Mean annual precipitation: 12 to 16 inches 

Mean annual air temperature: 63 to 67 degrees F. 
Frost-free period: 215 to 250 days 


Composition 


Chiricahua and similar soils: 60 percent 
Lampshire and similar soils: 30 percent 
Contrasting inclusions: 10 percent 


Typical Profile 
Chiricahua 


0 to 3 inches—reddish brown very cobbly loam 

3 to 6 inches—dark reddish brown clay loam 

6 to 12 inches—reddish brown clay 

12 to 16 inches—dark reddish brown gravelly clay 

16 to 19 inches—red gravelly clay 

19 to 25 inches—weathered bedrock that has clay 
films on the rock fragments 


25 inches—unweathered granite bedrock 
Lampshire 


0 to 3 inches—brown to dark brown extremely 
gravelly sandy loam 

3 to 8 inches—brown to dark brown extremely 
gravelly sandy loam 

8 inches—unweathered granite bedrock 


Soil Properties and Qualities 
Chiricahua 


Parent material: residuum and slope alluvium from 
granite 

Depth class: shallow 

Depth to weathered bedrock: 10 to 20 inches 

Depth to unweathered bedrock: 20 to 30 inches 

Drainage class: well drained 

Permeability: slow 

Available water capacity: very low 

Potential rooting depth: 10 to 20 inches 

Runoff: rapid to very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: very slight 

Shrink-swell potential: high 

Corrosivity: steel—moderate, concrete—moderate 


Lampshire 


Parent material: slope alluvium and colluvium from 
granite 

Depth class: very shallow and shallow 

Depth to unweathered bedrock: 4 to 20 inches 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 4 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Corrosivity: steel—moderate, concrete—low 


Inclusions 


Contrasting inclusions: 

¢ Soils that are shallow and calcareous 

* Pantak soils that have 18 to 35 percent clay 

* Caralampi and Selevin soils that are very deep 


Similar inclusions: 

* Slopes of less than 15 percent 

¢ Soils that are shallow to bedrock and have less 
organic matter 
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¢ Chiricahua soils that have surface textures of 
sandy clay loam 

¢ Soils that have more than 35 percent rock 
fragments 

¢ Chiricahua-like soils that are moderately deep 
* Soils on rhyolite 


Use and Management 


Major current use: rangeland 


Soil-related factors: 

* Chiricahua—slope, shrink-swell potential, clayey 
texture, shallow to bedrock 

¢ Lampshire—very shallow and shallow to bedrock, 
content of rock fragments, droughtiness 


Rangeland 


Dominant vegetation on the Chiricahua soils: 

* Potential plant community—sideoats grama, 
tanglehead grama, curly-mesquite, false-mesquite, 
ocotillo, cane beardgrass 

* Present plant community—mesquite, sideoats 
grama, hairy grama, sprucetop grama, curly- 
mesquite, false-mesquite, ocotillo 


Dominant vegetation on the Lampshire soils: 

* Potential plant community—sideoats grama, 
slerder grama, hairy grama, black grama, shrubby 
buckwheat, plains lovegrass, tanglehead, cane 
beardgrass 

* Present plant community—sideoats grama, bush 
muhly, catclaw acacia, shrubby buckwheat, ocotillo 


General management considerations: 

* This unit produces forage for year-round use. 

* Steep slopes, rocky surfaces and areas of rock 
outcrop limit access and result in poor grazing 
distribution. 

¢ Overcome grazing distribution problems by using 
grazing management practices, such as fencing, 
livestock water developments, and trail construction, 
that will permit more animals to graze in smailer 
areas for shorter periods of time. 

* Controlled burning and brush management help 
improve grazing distribution and range conditions. 


Suitable management practices: 

¢ Improve distribution and utilization by concentrating 
a high number of livestock on the area for a short 
period of time. 

¢ Use stocker-type cattle on rough slopes that cows 
with calves will avoid. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 
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Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 
Desertic shrubs and trees: suited 


interpretive Groups 


Land capability classification: 
Chiricahua soils—Vle nonirrigated 
Lampshire soils—Vile nonirrigated 


Range site: 
Chiricahua and Lampshire soils—Shallow Upland, 
12-16" p.z. 


12—Chuichu-Rock outcrop complex, 15 
to 45 percent slopes 


Setting 


Landform: hills 

Slope range: 15 to 45 percent 

Elevation: 1,400 to 2,600 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 


Chuichu and similar soils: 65 percent 
Rock outcrop and similar soils: 25 percent 
Contrasting inclusions: 10 percent 


Typical Profile 
Chuichu 


Rock fragments on surface: 60 percent schist 
channers 

0 to 2 inches—brown very channery sandy loam 

2 to 19 inches—yellowish red very channery loam 

19 to 25 inches—weathered schist that has clay 
films and calcium carbonate coatings in the 
fractures 

25 inches—unweathered schist bedrock 


Soil Properties and Qualities 
Chuichu 


Parent material: residuum and slope alluvium from 
schist 

Depth class: shallow 

Depth to weathered bedrock: 15 to 20 inches 

Depth to unweathered bedrock: 20 to 45 inches 

Drainage class: well drained 

Permeability: moderately slow 
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Available water capacity: very low 

Potential rooting depth: 15 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Calcium carbonate equivalent: present in the lower 
part and in the fractures of the bedrock 

Corrosivity: steel—high, concrete—low 


Rock Outcrop 


Rock outcrop consists of barren rock that occurs 
as ledges, massive boulder piles, and nearly vertical 
cliffs of schist that contain small areas of quartzite, 
granite, rhyolite and andesite rock. Rock outcrop also 
includes areas where the depth to bedrock is less 
than 4 inches. The higher percentage of Rock 
outcrop is in areas near the hilltops and 
mountaintops. 


Inclusions 


Contrasting inclusions: 

« Pinamt and Momoli soils that are very deep and 
calcareous on the lower slopes of hills 

* Hickiwan soils that are very shallow and shallow to 
a hardpan and skirt the lower slopes 


Similar inclusions: 

¢ Soils that are moderately deep to bedrock 

* Soils that have less than 18 percent clay 

¢ Chuichu soils that have surface textures of fine 
sandy loam 


Use and Management 


Major current use: rangeland 


Soil-related factors: shallow to bedrock, slope, 
droughtiness, content of rock fragments 


Rangeland 


Dominant vegetation on the Chuichu soil: 

* Potential plant community—paloverde, bush munhly, 
threeawns, slim tridens, ocotillo, triangle bursage, 
buckhorn cholla 

* Present plant community—paloverde, triangle 
bursage, cacti, saquaro 


General management considerations: 

* Potential vegetation is dominated by desert shrubs. 
* The majority of perennial forage is provided by 
seasonally available browse. 

* Production on this site is limited by shallow 

soils. 
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« Livestock movement is hindered by steep cobbly 
slopes. 

* Proper grazing distribution is difficult on these soils 
because of steep slopes and the unavailability of 
water. 

* Overgrazing reduces the plant cover and increases 
the rate of erosion. 


Suitable management practices: 

* Encourage uniform grazing on these soils by 
fencing and developing permanent water. 

* Improve distribution and utilization by concentrating 
a high number of livestock on the area for a short 
period of time. 

* Use stocker-type cattle on rough slopes that cows 
with calves will avoid. 

* Concentrate management on included soils in 
drainageways where the majority of forage is 
produced. 

* Control erosion and promote forage production with 
proper utilization. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Wildlife Habitat Suitability 

Desertic herbaceous plants: very poorly suited 

Desertic shrubs and trees: very poorly suited 
Interpretive Groups 

Land capability classification: 

Chuichu soil—Vlle nonirrigated 


Range site: 
Chuichu soil—Shallow Hills, 7-10" p.z. 


13—Chutum loam, 1 to 3 percent slopes 


Setting 


Landform: fan terraces and stream terraces 
Slope range: 1 to 3 percent 

Elevation: 2,200 to 3,000 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 
Chutum soil and similar soils: 75 percent 
Contrasting inclusions: 25 percent 

Typical Profile 


0 to 2 inches—light brown ioam 
2 to 11 inches—brown clay loam, calcareous 
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11 to 60 inches—light brown and brown clay loam, 
calcareous 


Soil Properties and Qualities 


Parent material: mixed fan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderate 

Available water capacity: high 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderate 

Shrink-swell potential: moderate 

Salinity: none to very slight 

Sodicity: none to slight 

Calcium carbonate equivalent: greater than 15 
percent below 2 inches 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

« Hantz soils that have clay textures and flood 

* Soils that have less clay in the subsoil 

¢ Glendale soils that have silty textures, are non- 
calcareous, and flood 

¢ Soils that are very strongly alkaline 


Similar inclusions: 

e Chutum soils that have surface textures of silt loam 
¢ Chutum-like soils that are saline-sodic in the lower 
parts 


Use and Management 


Major current use: rangeland 


Soil-related factors: high content of calcium 
carbonate, hazard of flooding and erosion 


Rangeland 


Dominant vegetation on the Chutum soils: 

* Potential plant community—creosotebush, bush 
muhly, whiplash pappasgrass, fluffgrass, threeawn, 
desert zinnia, annual grasses and forbs 

* Present plant community—creosotebush, 
mesquite, fourwing saltbush, wolfberry, annual 
grasses and forbs. 


General management considerations: 

* Limited forage for year-round use 

* Seasonal production of annual grasses and forbs is 
high if preceded by good winter and spring rain 


Soil Survey 


Suitable management practices: 
* Improve grazing distribution with fencing and 
livestock water developments 


Cropland 


General management considerations: 

* Intake rates and slope can affect uniform 
distribution of irrigation water. 

* The subsoil and substratum have a high content 
of calcium carbonate, salts, and sodium. This 
reduces the soil’s permeability and the availability of 
nutrients. 

¢ To maintain soil productivity, sustain proper soil 
conditions, including good soil tilth, organic matter, 
aeration, and structure. 

« Excessive cultivation can result in the formation of 
a tillage pan. 


Suitable management practices: 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* Select salt tolerant crops and instail properly 
designed irrigation systems to assure uniform 
application of irrigation water and control salt 
movement. 

* Overcome grazing distribution problems by using 
grazing management practices, such as fencing, 
livestock water developments, and trail construction, 
that will permit more animals to graze in smaller 
areas for shorter periods of time. 

* Tillage pans can be broken by ripping when the soil 
is dry. This increases the effective rooting depth, 
enhances root development, and improves internal 
drainage. Roots are not restricted and can easily 
grow in all directions, 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 

Desertic riparian herbaceous plants: very poorly 

- suited 

Desertic riparian shrubs and trees: very poorly 
suited 

Grain and seed crops, irrigated: well suited 

Domestic grasses and legumes, irrigated: well 
suited 


Interpretive Groups 
Land capability classification: 
Chutum soil—lls irrigated and Vils nonirrigated 


Range site: 
Chutum soil—Limy Fan, 10-13" p.z. 
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14—Combate gravelly loamy coarse sand, 
2 to 8 percent slopes 


Setting 


Landform: alluvial fans 

Slope range: 2 to 8 percent 

Elevation: 3,000 to 4,200 feet 

Mean annual precipitation: 12 to 16 inches 

Mean annual air temperature: 63 to 67 degrees F. 
Frost-free period: 215 to 250 days 


Composition 


Combate and similar soils: 95 percent 
Contrasting inclusions: 5 percent 


Typical Profile 


Rock fragments on surface: 20 to 35 percent gravel 

0 to 3 inches—dark brown gravelly loamy coarse 
sand 

3 to 60 inches—dark brown gravelly coarse sandy 
loam 


Soil Properties and Qualities 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: low 

Potential rooting depth: 60 inches or more 
Runoff: slow to medium 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderately high 
Shrink-swell potential: low 

Corrosivity: steel—high, concrete—moderate 


Inclusions 


Contrasting inclusions: 

¢ Rock outcrop 

* Hayhook soils that have less organic matter 

* Baboquivari soils that have textures of sandy clay 
loam and clay loam 


Similar inclusions: 

* Soils that have slope gradients greater than 8 
percent 

* Soils that are moderately deep to bedrock 

¢ Soils that have calcium carbonate in the lower 
horizons at a moderate depth 

* Combate soils that have surface textures of sandy 
loam 
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Use and Management 


Major current use: rangeland 


Soil-related factors: droughtiness, hazard of seepage 
Rangeland 


Dominant vegetation on the Combate soil: 

* Potential plant community—Arizona cottontop, 
spike dropseed, sideoats grama, green sprangletop, 
perennial forbs 

¢ Present plant community—mesquite, wait-a-bit 
mimosa, shrubby buckwheat, threeawns, Rothrock 
grama, annual forbs 


General management considerations: 

* This soil is easily traversed by livestock. 

e It produces forage for year-round use. 

* Brush encroachment is a serious problem on this 
soil. 

* Generally, in areas that have less than 14 inches 
of average annual precipitation, competition from 
woody plants must be reduced before this soil will 
respond favorably to grazing management practices. 
In areas that have higher precipitation, brush 
management is not required to produce effective 
vegetative cover. 

* Changes in perennial grass cover are obvious in 
wet years and in dry years because of the low water 
holding capacity of the soil. 


Suitable management practices: 

* Controlled burning is effective in controlling 
poisonous half shrubs such as snakeweed and 
burroweed on this soil. 

* Other suitable range management practices to 
improve grazing distribution and range condition 
include range seeding, fencing, livestock water 
developments, and implementing planned grazing 
systems. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: well suited 
Desertic shrubs and trees: well suited 
Desertic riparian herbaceous plants: suited 
Desertic riparian shrubs and trees: suited 


interpretive Groups 
Land capability classification: 
Combate soil—Vle nonirrigated 


Range site: 
Combate soil—Sandy Loam, Deep, 12-16" p.z. 
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15—Dateland-Denure association, 1 to 3 
percent slopes 


Setting 


Landform: fan terraces; Dateland soils are on the 
lower end of the terraces, and Denure soils are 
on the upper end of the terraces 

Slope range: Dateland 1 to 2 percent, Denure 1 to 3 
percent 

Elevation: 1,400 to 2,200 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 

Frost-free period: 250 to 300 days 


Composition 


Dateland and similar soils: 50 percent 
Denure and similar soils: 35 percent 
Contrasting inclusions: 15 percent 


Typical Profile 
Dateland 


0 to 7 inches—yellowish brown fine sandy loam 

7 to 30 inches—light yellowish brown and light brown 
loam 

30 to 52 inches—light brown silt loam 

52 to 60 inches—brown loam 


Denure 


0 to 2 inches—light yellowish brown gravelly sandy 
loam 

2 to 11 inches—light yellowish brown fine sandy loam 

11 to 23 inches—tight yellowish brown gravelly sandy 
loam 

23 to 60 inches—light yellowish brown and light 
brown fine sandy loam 


Soil Properties and Qualities 
Dateland 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderate 

Available water capacity: moderate 
Potential rooting depth: 60 inches or more 
Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderately high 
Shrink-swell potential: \ow 

Calcium carbonate equivalent: less than 5 percent 


Soil Survey 


Salinity: none to very slight 
Corrosivity: steel—high, concrete—low 


Denure 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: somewhat excessively drained 
Permeability: moderately rapid 

Available water capacity: low to moderate 
Potential rooting depth: 60 inches or more 
Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderately high 
Shrink-swell potential: low 

Calcium carbonate equivalent: less than 5 percent 
Salinity: none to very slight 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Momoli soils that have more than 35 percent rock 
fragments 

* Soils that are sandy and gravelly in drainageways 
that flood 

* Soils that have gravelly subhorizons 


Similar inclusions: 

¢ Valencia soils that receive extra runoff water 

¢ Pahaka soils that have textures of sandy loam to 
moderate depths over a buried argillic horizon 

* Dateland soils that have surface textures of sandy 
loam 

* Rillito soils that are calcareous 


Use and Management 


Major current use: rangeland 


Soil-related factors: droughtiness, seepage, hazard 
of wind erosion 


Rangeland 


Dominant vegetation on the Dateland soil: 

* Potential plant community—creosotebush, ratany, 
bush muhly, annual grasses and forbs. 

* Present plant community—creosotebush, annual 
grasses and forbs 


Dominant vegetation on the Denure soil: 

¢ Potential plant community—creosotebush, bush 
muhly, triangle bursage, white ratany, annual grasses 
and forbs 
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* Present plant community—creosotebush, 
mesquite, annual grasses and forbs 


General management considerations: 

* These soils are easily traversed by livestock. 

* Production of forage for livestock grazing is limited 
by low rainfall. 

* Forage production, consisting of annual forbs and 
grasses, can be high in years of good winter and 
spring precipitation. 


Suitable management practices: 

* Grazing management to improve grazing 
distribution is most economically practiced by turning 
livestock water developments on and off. 


Cropland 


General management considerations: 

e Intake rates and slope can affect uniform 
distribution of irrigation water. 

* To maintain soil productivity proper soil conditions 
should be sustained, including good soil tilth, organic 
matter, aeration, and structure. 

* A hazard of wind erosion exists when soil surface 
is disturbed or left unprotected by vegetation. 

* Distribution of irrigation water is affected by 
contrasting textures and/or permeability rates. 

* Moderately rapid to moderate permeability of these 
soils can cause deep percolation which could result 
in the leaching of plant nutrients. 

¢ Excessive cultivation can result in the formation of 
a tillage pan. 


Suitable management practices: 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* Rotate crops and incorporate crop residue into the 
soil, or add other organic matter on a regular basis, 
to improve fertility and increase the water intake rate 
and available water holding capacity. 

* Wind erosion can be reduced by keeping the soil 
rough and cloddy when it is not protected by 
vegetation. 

* Onsite investigations are needed to identify 
contrasting textures and/or permeability rates prior to 
land leveling fields to assure uniform irrigation water 
distribution. 

¢ Manage application of irrigation water in 

amounts sufficient to wet the root zone but 

small enough to minimize the leaching of plant 
nutrients. . 

* Tillage pans can be broken by ripping when the soil 
is dry. This increases the effective rooting depth, 
enhances root development, and improves internal 
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drainage. Roots are not restricted and can easily 
grow in all directions. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 

Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well suited 


Interpretive Groups 


Land capability classification: 
Dateland soils--tle irrigated and Vile nonirrigated 
Denure soils—llle irrigated and Vile nonirrigated 


Range site: 
Dateland and Denure soils—Limy fan, 7-10" p.z. 


16—Delnorte-Stagecoach complex, 1 to 
20 percent slopes 


Setting 


Landform: fan terraces 

Slope range: Delnorte 1 to 10 percent, Stagecoach 3 
to 20 percent 

Elevation: 2,000 to 3,000 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 

Frost-free period: 240 to 260 days 


Composition 


Delnorte and similar soils: 45 percent 
Stagecoach and similar soils: 45 percent 
Contrasting inclusions: 10 percent 


Typical Profile 
Delnorte 


Rock fragments on surface: 40 percent gravel and 
cobble 

0 to 1 inch—light brown very gravelly loam 

1 to 11 inches—light brown very gravelly loam, 
calcareous 

11 inches—indurated hardpan. Under the hardpan is 
unconsolidated alluvium 


Stagecoach 


Rock fragments on surface: 40 percent gravel and 
cobble 

0 to 1 inch—light brown very gravelly sandy loam 

1 to 10 inches—brown gravelly sandy loam 

10 to 24 inches—light brown gravelly sandy loam, 
calcareous 


54 


24 to 32 inches—light brown very gravelly sandy 
loam, calcareous 

32 to 60 inches—pinkish white very gravelly sandy 
loam, calcareous 


Soil Properties and Qualities 


Delnorte 


Parent material: mixed fan alluvium 

Depth class: shallow (to a hardpan) 

Depth to unweathered bedrock: greater than 60 
inches 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 10 to 20 inches 

Runoff: medium 


Soil Survey 


Hazard of erosion by water: slight 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Calcium carbonate equivalent: greater than 15 
percent 

Corrosivity: steel—high, concrete—low 


Stagecoach 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: low 

Potential rooting depth: 60 inches or more 
Runoff: medium to rapid 

Hazard of erosion by water: slight to moderate 
Hazard of erosion by wind: very slight 
Shrink-swell potential: low 


Figure 7.—Typical landscape of Delthorny-Caracara complex, 3 to 25 percent slopes. 
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Calcium carbonate equivalent: greater than 15 
percent below 10 inches 
Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Drainageways within the unit that have cut down to 
the hardpan 

« Agustin soils that have less than 18 percent clay 
and 15 to 35 percent rock fragments 

* Nahda soils that have greater than 35 percent clay 
* Topawa soils lack a hardpan and are very deep 

¢ Chutum soils that have 18 to 35 percent clay and 
less than 35 percent rock fragments 


Similar inclusions: 

* Slopes greater than 20 percent 

* Soils that have a hardpan less than 10 inches deep 
* Delnorte soils that have a fine sandy loam or sandy 
loam surface texture 

¢ Delnorte-like soils that have 40 percent calcium 
carbonate in areas associated with limestone 


Use and Management 
Major current use: rangeland 


Soil-related factors: 

* Delnorte soil—depth to hardpan, droughtiness, 
slope 

e Stagecoach soil—droughtiness, slope, calcium 
carbonate, content of rock fragments, hazard of 

seepage 


Rangeland 


Dominant vegetation on the Deinorte soil: 

* Potential plant community—creosotebush, 
paloverde, bush muhly, threeawns, desert zinnia, 
slim tridens ‘ 

¢ Present plant community—creosotebush, 
paloverde, bursage, white ratany, ocotillo, fluffgrass, 
annual grasses and forbs, saguaro 


Dominant vegetation on the Stagecoach soil: 

* Potential plant community—creosotebush, bush 
muhly, red grama, slim tridens, threeawns, desert 
zinnia, coldenia, paloverde 

* Present plant community—creosotebush, 
paloverde, bursage, ratany, ocotillo, fluffgrass, 
annual grasses and forbs, ironwood, saguaro, cholla 


General management considerations: 
¢ Included soils in drainageways in this unit produce 
most of the forage used by livestock. 
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Suitable management practices: 

¢ Grazing management should be focused on 
improving forage production in these drainageways. 
* Other suitable range management practices to 
improve grazing distribution and range condition 
include fencing and livestock water development. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


Interpretive Groups 


Land capability classification: 
Delnorte and Stagecoach soiis—VIls nonirrigated 


Range site: 
Delnorte soil—Limy Upland, 10-13" p.z. 
Stagecoach soil—Limy Upland, Deep, 10-13" p.z. 


17—Delthorny-Caracara complex, 3 to 25 
percent slopes 


Setting 


Lanoform: relict fan terraces and hills (fig. 7) 
Slope range: 3 to 25 percent 

Elevation: 2,000 to 3,500 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 


Delthorny and similar soils: 50 percent 
Caracara and similar soils: 30 percent 
Contrasting inclusions: 20 percent 


Typical Profile 
Delthorny 


0 to 2 inches—brown very gravelly sandy loam 

2 to 9 inches—light brown very gravelly sandy loam, 
calcareous 

9 to 16 inches—indurated hardpan 

16 inches—unweathered conglomerate bedrock 


Caracara 


0 to 1 inch—brown to dark brown extremely gravelly 
sandy loam 

1 to 9 inches—reddish brown cobbly sandy clay loam 

9 to 19 inches—reddish brown extremely gravelly 
clay 

19 to 32 inches—mixed light brown and white very 
gravelly sandy clay loam, calcareous 
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32 to 40 inches—indurated hardpan 
40 inches—-unweathered conglomerate bedrock 


Soil Properties and Qualities 
Delthorny 


Parent material: slope alluvium and colluvium from 
conglomerate 

Depth class: very shallow and shallow (to a 
hardpan) 

Depth to unweathered bedrock; 10 to 35 inches 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 6 to 20 inches 

Runoff: medium to rapid 

Hazard of erosion by water: slight to moderate 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Calcium carbonate equivalent: 1 to 20 percent above 
the hardpan 

Corrosivity: steel—high, concrete—low 


Caracara 


Parent material: fan alluvium from conglomerate 

Depth class: moderately deep (to a hardpan) 

Depth to unweathered bedrock: 25 to 60 inches 

Drainage class: well drained 

Permeability: slow 

Available water capacity: very low 

Potential rooting depth: 20 to 40 inches 

Runoff: medium to rapid 

Hazard of erosion by water: slight to moderate 

Hazard of erosion by wind: very slight 

Shrink-swell potential: high 

Calcium carbonate equivalent: less than 10 percent 
in the upper part and greater than 10 percent in 
the lower part 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

« Vado soils that are very deep 

* Arizo soils in drainageways that are sandy and 
flood 

* Stagecoach soils that are very deep and 
calcareous 

* Areas of Rock outcrop 


Similar inclusions: 

* Soils that have weakly cemented hardpans to the 
conglomerate 

* Caracara soils that have surface textures of fine 
sandy loam 


Soil Survey 


* Caracara soils that have less than 35 percent rock 
fragments 

¢ Caracara-like soils that have less than 35 percent 
clay 


Use and Management 


Major current use: rangeland 


Soil-related factors: 

¢ Delthorny—hardpan at very shallow and shallow 
depths, droughtiness, slope, calcium carbonate, 
content of rock fragments 

¢ Caracara—hardpan at moderate depths, slope, 
content of rock fragments 


Rangeland 


Dominant vegetation on the Delthorny soil: 

* Potential plant community—creosotebush, bush 
muhly, paloverde, cacti, ocotillo, jojoba 

¢ Present plant community—creosotebush, 
paloverde, cacti, fluffgrass 


Dominant vegetation on the Caracara soil: 

* Potential plant community—curly-mesquite, slender 
grama, bush muhly, threeawns, paloverde, cacti, 
triangle bursage, slender janusia, false mesquite, 
jojoba 

* Present plant community—triangle bursage, 
paloverde, ocotillo, cacti 


General management considerations: 

* This unit is easily traversed by livestock. 

* The Caracara soil produces forage for 
year-round use. It will respond to good grazing 
management. 

* Production of forage for livestock grazing on the 
Delthorny soil is limited by unfavorable soil 
characteristics. 


Suitable management practices: 

¢ Suitable range management practices to improve 
grazing distribution and range condition include 
fencing, livestock water developments, brush 
management and range seeding. 


Wildlife Habitat Suitability 


Delthorny 
Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


Caracara 
Desertic herbaceous plants: suited 
Desertic shrubs and trees: suited 
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Interpretive Groups 


Land capability classification: 
Delthorny and Caracara soils—VIls nonirrigated 


Range site: 
Delthorny soiis—Gravelly Hills, 10-13” p.z. 
Caracara soils—Loamy Hills, 10-13" p.z. 


18—Delthorny-Garzona-Rock outcrop 
complex, 15 to 60 percent slopes 


Setting 


Landform: hills and mountains (fig. 8) 
Slope range: Delthorny 15 to 45 percent, Garzona 20 
to 60 percent 
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Elevation: 2,200 to 4,000 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 


Delthorny and similar soils: 50 percent 
Garzona and similar soils: 25 percent 
Rock outcrop: 20 percent 

Contrasting inclusions: 5 percent 


Typical Profile 
Delthorny 


Rock fragments on surface: 35 percent cobbles and 
20 percent stones 


Figure 8.—Typical landscape of Delthorny-Garzona-Rock outcrop complex, 15 to 60 percent slopes. 
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0 to 2 inches—light yellowish brown extremely stony 
fine sandy loam 

2 to 11 inches—-yellowish brown extremely cobbly 
loam, calcareous 

11 to 18 inches—indurated hardpan 

18 inches—unweathered basalt bedrock 


Garzona 


0 to 2 inches—light brown extremely stony fine sandy 
loam 

2 to 8 inches—brown very gravelly loam 

8 to 12 inches—brown very gravelly clay loam 

12 inches—unweathered basalt bedrock 


Soil Properties and Qualities 


Delthorny 


Parent material: colluvium and slope alluvium from 
basalt 

Depth class: very shallow and shallow (to a 
hardpan) 

Depth to unweathered bedrock: 15 to 30 inches 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 6 to 20 inches 

Runoff: rapid to very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Calcium carbonate equivalent: 1 to 20 percent above 
the hardpan 

Corrosivity: steel—high, concrete—low 


Garzona 


Parent material: slope alluvium and colluvium from 
basalt 

Depth class: shallow 

Depth to unweathered bedrock: 10 to 20 inches 

Drainage class: somewhat excessively drained 

Permeability: moderate 

Available water capacity: very low 

Potential rooting depth: 10 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: very slight 

Shrink-swel! potential: low 

Calcium carbonate: coatings on the bedrock 

Corrosivity: steel—high, concrete—low 


Rock Outcrop 


Rock outcrop consists of barren rock that occurs 
as ledges, massive boulders, and nearly vertical 


Soil Survey 


cliffs of basalt. Rock outcrop also includes areas 
where the depth to bedrock is less than 4 inches. The 
higher percentage of Rock outcrop is in areas near 
the hilltops and mountaintops. 


Inclusions 


Contrasting inclusions: 

* Soils in drainageways that receive runoff from 
surrounding areas. These soils are inundated for very 
brief periods during intense summer showers. 

¢ Soils that are moderately deep to bedrock 

¢ Soils that have clayey textures 

¢ Limestone rock outcrops 


Similar inclusions: 

* Soils that are calcareous throughout and shallow 
* Delthorny soils that have slopes greater than 30 
percent 

* Garzona soils that have surface textures of loam 


Use and Management 


Major current use: rangeland 


Soil-related factors: slope, large stones, shallow 
to bedrock and hardpan, content of rock 
fragments 


Rangeland 


Dominant vegetation on the Delthorny soil: 

¢ Potential plant community—bush muhly, paloverde, 
brittle bush, janusia, slim tridens, triangle bursage, 
cacti 

e Present plant community—paloverde, brittlebush, 
janusia, slim tridens, cacti 


Dominant vegetation on the Garzona soil: 

* Potential plant community—paloverde, brittlebush, 
ocotillo, bush muhly, threeawns, Arizona cottontop, 
slim tridens, slender janusia 

* Present plant community—paloverde, brittlebush, 
ocotillo 


General management considerations: 

* These soils produce forage for year round-use by 
livestock. 

* Steep slopes, rocky surfaces and areas of rock 
outcrop limit access and result in poor grazing 
distribution. 


Suitable management practices: 

* Improve distribution and utilization by concentrating 
a high number of livestock on the area for a short 
period of time. 
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* Use stocker-type cattle on rough slopes that cows 
with calves will avoid. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: very poorly suited 
Desertic shrubs and trees: very poorly suited 


Interpretive Groups 


Land capability classification: 
Delthorny soil—Vile nonirrigated 
Garzona soil—Vlle nonirrigated 


Range site: 
Delthorny and Garzona soils—Basalt Hills, 10-13” 
p.z. 


19—Denure-Momoli complex, 1 to 5 
percent slopes 


Setting 


Landform: Denure fan terraces, Momoli fan terraces 
and stream terraces 

Slope range: Denure 1 to 3 percent, Momoli 1 to 5 
percent 

Elevation: 1,400 to 2,200 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 

Frost-free period: 250 to 300 days 


Composition 


Denure and similar soils: 45 percent 
Momoli and similar soils: 45 percent 
Contrasting inclusions: 10 percent 


Typical Profile 


Denure 


Rock fragments on surface: 35 percent gravel 

0 to 1 inch—light yellowish brown very gravelly 
sandy loam 

1 to 18 inches—light brown fine sandy loam 

18 to 60 inches—light brown fine sandy loam 


Momoli 


Rock fragments on surface: 60 to 80 percent 
0 to 2 inches—brown extremely gravelly sandy loam 
2 to 21 inches—light brown gravelly sandy loam 
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21 to 33 inches—light brown extremely gravelly 
coarse sandy loam 

33 to 54 inches—pink very gravelly coarse sandy 
loam 

54 to 60 inches—light brown gravelly sandy loam 


Soil Properties and Qualities 
Denure 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: somewhat excessively drained 
Permeability: moderately rapid 

Available water capacity: moderate 

Potential rooting depth: 60 inches or more 
Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: very slight 
Shrink-swell potential: low 

Salinity: none to very slight 

Sodicity: none to slight 

Calcium carbonate equivalent: less than 5 percent 
Corrosivity: steel—high, concrete—low 


Momoli 


Parent material: mixed fan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: somewhat excessively drained 

Permeability: moderately rapid 

Available water capacity: low 

Potential rooting depth: 60 inches or more 

Runoff: slow to medium 

Hazard of erosion by water: slight 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Salinity: none to very slight 

Calcium carbonate equivalent: less than 5 percent in 
the control section 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

¢ Gilman-like soils that are in a lower position and 
that receive extra run-on moisture 

* Gunsight soils that are calcareous 

« Pinamt soils that have 18 to 35 percent clay 

* Sandy soils in the drainages 


Similar inciusions: 
* Dateland soils that have loam textures . 
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Soil Survey 


Figure 9.—Typical landscape of Denure fine sandy loam in an area of Denure-Pahaka complex, 1 to 3 percent slopes. 


* Denure soils that have gravelly coarse sandy loam 
subsoils 

* Rillito soils that are calcareous 

e Pahaka soils that have sandy loam textures to 
moderate depths over a buried argillic horizon 


Use and Management 


Major current use: rangeland 


Soil-related factors: 

* Denure soil—droughtiness, hazard of seepage and 
piping 

* Momoli—droughtiness, hazard of seepage and 
stones 


Rangeland 


Dominant vegetation on the Denure soil: 

* Potential plant community—creosotebush, bush 
muhly, annual grasses and forbs, triangle bursage, 
white ratany 

* Present plant community—creosotebush, annual 
forbs and grasses 


Dominant vegetation on the Momoli soil: 

* Potentia! plant community—creosotebush, bush 
muhly, cacti, white ratany, triangle bursage, annual 
grasses and forbs 

* Present plant community—creosotebush, cacti, 
annual grasses and forbs 
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General management considerations: 

« These soils are easily traversed by livestock. 

* Production of forage for livestock grazing is limited 
by low rainfall. 

¢ Forage production, consisting of annual forbs and 
grasses, can be high in years of good winter and 
spring precipitation. 


Suitable management practices: 

* Grazing management to improve grazing 
distribution is most economically practiced by turning 
livestock water developments on and off. 


Wildlife Habitat Suitability 


Denure 
Desertic herbaceous piants: suited 
Desertic shrubs and trees: suited 


Momoli 
Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


Interpretive Groups 
Land capability classification: 


Denure and Momoli soils—VIIs nonirrigated 


Range site: 
Denure soil—Limy Fan, 7-10" p.z. 
Momoli soil—Limy Upland, Deep, 7-10" p.z. 


20—Denure-Pahaka complex, 1 to 3 
percent slopes 


Setting 


Landform: fan terraces (fig. 9) 

Slope range: 1 to 3 percent 

Elevation: 1,400 to 2,000 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 
Denure and similar soils: 65 percent 
Pahaka and similar soils: 30 percent 
Contrasting inclusions: 5 percent 

Typical Profile 
Denure 


0 to 2 inches—strong brown fine sandy loam 
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2 to 60 inches—strong brown sandy loam 
Pahaka 


0 to 2 inches—light brown fine sandy loam 
2 to 28 inches—brown sandy loam 
28 to 60 inches—reddish brown sandy clay loam 


Soil Properties and Qualities 
Denure 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: somewhat excessively drained 
Permeability: moderately rapid 

Available water capacity: low to moderate 
Potential rooting depth: 60 inches or more 
Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderately high 
Shrink-swell potential: low 

Calcium carbonate equivalent: \ess than 5 percent 
Salinity: none to very slight 

Corrosivity: steel—high, concrete—low 


Pahaka 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderately rapid in the upper part and 
moderately slow in the lower part 

Available water capacity: moderate 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderately high 

Shrink-swell potential: moderate at lower depths 

Calcium carbonate equivalent: less than 5 percent 

Salinity: none to very slight 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Mohall soils that have 18 to 35 percent clay 

* Momoli soils that have more than 35 percent rock 
fragments 


Similar inclusions: 

¢ Denure soils that are calcareous 

¢ Pahaka soils that have surface textures of loam 
Use and Management 


Major current use: rangeland 
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Soil-related factors: 

¢ Denure soil—droughtiness, hazard of wind erosion, 
and seepage, piping 

* Pahaka soil—hazard of wind erosion and seepage, 
piping 


Rangeland 


Dominant vegetation on the Denure and Pahaka soils: 


¢ Potential plant community—bush muhly, white 
bursage, creosotebush, big galleta, annual grasses 
and forbs 

« Present plant community—creosotebush, triangle 
bursage, white bursage, annual grasses and forbs 


General management considerations: 

* These soils are easily traversed by livestock. 
* These soils produce forage for year-round use. 
* Carrying capacities are generally low except in 
years of good winter and spring precipitation. 


Suitable management practices: 

« Concentrate management on included soils in 
drainageways where the majority of forage is 
produced. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Cropland 


General management considerations: 

* Intake rates and slope can affect uniform 
distribution of irrigation water. 

* Distribution of irrigation water is affected by 
contrasting textures and/or permeability rates. 

* Moderately rapid permeability of these soils can 
cause deep percolation which could result in the 
leaching of plant nutrients. 

« Excessive cultivation can result in the formation of 
a tillage pan. 

* To sustain soil productivity, maintain proper soil 
conditions, including good soil tilth, organic matter, 
aeration, and structure. 

* A hazard of wind erosion exists when soil surface 
is disturbed or left unprotected by vegetation. 


Suitable management practices: 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

¢ Onsite investigations are needed to identify 
contrasting textures and/or permeability rates prior to 
land leveling fields to assure uniform irrigation water 
distribution. 

* Manage application of irrigation water in amounts 
sufficient to wet the root zone but small enough to 
minimize the leaching of plant nutrients. 
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* Tillage pans can be broken by ripping when the soil 
is dry. This increases the effective rooting depth, 
enhances root development, and improves internal 
drainage. Roots are not restricted and can easily 
grow in all directions. 

¢ Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes or 
grass-legume mixtures will help maintain fertility and 
tilth. 

¢ Wind erosion can be reduced by keeping the soil 
rough and cloddy when it is not protected by 
vegetation. 


Wildlife Habitat Suitability 


Denure and Pahaka 
Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


Interpretive Groups 


Land capability classification: 
Denure soil—lile irrigated and Vile nonirrigated 
Pahaka soil—lle irrigated and Vile nonirrigated 


Range site: 
Denure and Pahaka soils—Sandy Loam Upland, 
7-10" p.z. 


21—Dixaleta-Rock outcrop complex, 15 to 
70 percent slopes 


Setting 


Landform: hills and mountains 

Slope range: 15 to 70 percent 

Elevation: 2,000 to 3,800 feet 

Mean annual! precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 


Dixaleta and similar soils: 65 percent 
Rock outcrop: 30 percent 
Contrasting inclusions: 5 percent 


Typical Profile 
Dixaleta 


Rock fragments on surface: 75 percent channers 

0 to 1 inch—light brown very channery sandy loam 

1 to 8 inches—light brown very channery sandy loam 

8 to 21 inches—weathered bedrock that has calcium 
carbonate coats in the fractures 
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Figure 10.—Typical landscape of Far-Spudrock-Rock Outcrop complex, 35 to 85 percent slopes. 


21 inches—unweathered schist bedrock 
Soil Properties and Qualities 


Dixaleta 


Parent material: slope alluvium and colluvium from 
schist 

Depth class: very shallow 

Depth to weathered bedrock: 5 to 10 inches 

Depth to unweathered bedrock: 20 to 30 inches 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 5 to 10 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: very slight 

Shrink-swell potential: \ow 


Caicium carbonate equivalent: 3 to 10 percent 
Corrosivity: steel—high, concrete—low 


Rock Outcrop 


Rock outcrop consists of barren rock that occurs 
as ledges, massive flags and nearly vertical cliffs of 
schist and slates that contain small areas of gneiss. 
Rock outcrop also includes areas where the depth to 
bedrock is less than 4 inches. The higher percentage 
of Rock outcrop is in areas near the hilltops and 
mountaintops. 


Inclusions 


Contrasting inclusions: 

* Vado-like soils that are very deep and on the lower 
slopes 

* Delthorny soils that are very shallow and shallow 
to a hardpan over bedrock 
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Similar inclusions: 
* Soils that are moderately deep to bedrock 
* Cellar soils that are noncalcareous to bedrock 


Use and Management 


Major current use: rangeland 


Soil-related factors: very shallow to bedrock, slope, 
droughtiness, content of rock fragments 


Rangeland 


Dominant vegetation on the Dixaleta soil: 

¢ Potential plant community—paloverde, bush muhly, 
slim tridens, threeawns, clubmoss 

¢ Present plant community—paloverde, triangle 
bursage, white brittlebush 


General management considerations: 

« This soil produces forage for year round-use by 
livestock. 

¢ Steep slopes, rocky surfaces and areas of rock 
outcrop limit access and result in poor grazing 
distribution. 


Suitable management practices: 

* Overcome grazing distribution problems by using 
grazing management practices, including fencing, 
livestock water developments and construction of 
trails to permit more animals to graze in smaller 
areas for shorter periods of time. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


Interpretive Groups 


Land capability classification: 
Dixaleta soil—Vlle nonirrigated 


Range site: 
Dixaleta soil—Gravelly Hills, 10-13" p.z. 


22—Far-Spudrock-Rock outcrop complex, 
35 to 85 percent slopes 


Setting 


Landform: mountains (fig. 10) 

Slope range: 35 to 85 percent 

Elevation: 5,300 to 7,500 feet 

Mean annual! precipitation: 20 to 24 inches 

Mean annual air temperature: 52 to 57 degrees F. 
Frost-free period: 160 to 195 days 


Soil Survey 


Composition 


Far and similar soils: 40 percent 

Spudrock and similar soils: 30 percent 
Rock outcrop and similar soils: 25 percent 
Contrasting inclusions: 5 percent 


Typical Profile 
Far 


2 to 0 inches—pine and oak litter 

0 to 8 inches—brown to dark brown very gravelly 
sandy loam 

8 to 16 inches—brown to dark brown very gravelly 
sandy loam 

16 inches—unweathered granite bedrock 


Spudrock 


2 to 0 inches—pine and oak litter 

0 to 3 inches—very dark grayish brown stony fine 
sandy loam 

3 to 15 inches—brown to dark brown extremely 
gravelly loamy fine sand 

15 to 36 inches—very pale brown and yellowish 
brown very gravelly fine sandy loam 

36 to 60 inches—weathered granite (grus) 


Soil Properties and Qualities 
Far 


Parent material: slope alluvium and colluvium from 
granite and gneiss 

Depth class: very shallow and shallow 

Depth to unweathered bedrock: 5 to 20 inches 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 5 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: severe 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Corrosivity: steel—moderate, concrete—low 


Spudrock 


Parent material: slope alluvium, colluvium and 
residuum from gneiss and granite 

Depth class: moderately deep 

Depth to weathered bedrock: 30 to 60 inches 

Depth to unweathered bedrock: greater than 60 
inches 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: very low 
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Potential rooting depth: 30 to 60 inches 

Runoff: very rapid 

Hazard of erosion by water: severe 

Hazard of erosion by wind: very slight 
Shrink-swell potential: low 

Corrosivity: steel—moderate, concrete—moderate 


Rock Outcrop 


Rock outcrop consists of barren rock that occurs 
as ledges, massive boulder piles, and vertical cliffs 
of granite, gneiss, and schist. Rock outcrop also 
includes areas where the depth to bedrock is less 
than 4 inches. The higher percentage of the Rock 
outcrop is in areas near the mountain tops. 


Inclusions 


Contrasting inclusions: 

* Soils that have higher clay percentage 

¢ Soils that are deep and very deep 

¢ Soils that have less than 35 percent rock 
fragments 


Similar inclusions: 

* Soils that have less organic matter 

* Soils that contain flagstones 

* Soils that are strongly acid or very strongly acid 

* Far soils that have loam surface textures 

* Spudrock soils that have surface textures of sandy 
loam 


Use and Management 


Major current uses: rangeland and woodland: 


Soil-related factors: slope, content of rock 
fragments, depth to bedrock 


Rangeland and Woodland 


Dominant vegetation on the Far soil: 

* Potential plant community—Mexican blue oak, 
Arizona white oak, Emory oak, sideoats grama, hairy 
grama, plains lovegrass, bullgrass, and Texas 
bluestem 

¢ Present plant community—Mexican blue oak, 
Arizona white oak, and Emory oak, sideoats grama, 
hairy grama, plains lovegrass, bullgrass, Texas 
bluestem 


Dominant vegetation on the Spudrock soil: 

¢ Potential plant community—Mexican blue oak, 
Arizona white oak, silverleaf oak, Emory 

oak, alligator juniper, Mexican pinyon, sideoats 
grama, hairy grama, plains lovegrass, and bullgrass 
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* Present plant community—Mexican blue oak, 
Arizona white oak, silverleaf oak, Emory oak, 
alligator juniper, Mexican pinyon, sideoats grama, 
hairy grama, plains lovegrass, bullgrass, Texas 
bluestem 


General management considerations: 

* This unit produces forage for year-round use. 

* Steep slopes, rocky surfaces and areas of rock 
outcrop limit access and result in poor grazing 
distribution. 

* Overcome grazing distribution problems by using 
grazing management practices, such as fencing, 
livestock water developments, and trail construction, 
that will permit more animals to graze in smaller 
areas for shorter periods of time. 

* Controlled burning and brush management helps 
improve grazing distribution and range conditions. 


Suitable management practices: 

* Use stocker-type cattle on rough slopes that cows 
with calves will avoid. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Wildlife Habitat Suitability 


Far 

Desertic herbaceous plants: well suited 
Desertic shrubs and trees: well suited 
Riparian shrubs, trees, and vines: suited 


Spudrock 

Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 

Riparian shrubs, trees, and vines: poorly suited 


Interpretive Groups 
Land capability classification: 


Far and Spudrock soils—Vlle nonirrigated 


Woodland site: 
Far and Spudrock soils—Granitic Hills, 20-24" p.z. 


23—Gachado-Lomitas-Rock outcrop 
complex, 15 to 45 percent slopes 


Setting 


Lanaform: hills 
Slope range: 15 to 45 percent 
Elevation: 1,400 to 2,600 feet 
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Mean annual precipitation: 7 to 10 inches 
Mean annual! air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 


Gachado and similar soils: 45 percent 
Lomitas and similar soils: 30 percent 
Rock outcrop: 15 percent 

Contrasting inclusions: 10 percent 


Typical Profile 
Gachado 


0 to 2 inches—brown extremely gravelly sandy loam 
2 to 8 inches—strong brown very gravelly loam 

8 to 18 inches—brown extremely gravelly loam 

18 inches—unweathered rhyolite bedrock 


Lomitas 


0 to 2 inches—brown extremely gravelly loam 
2 to 12 inches—brown extremely gravelly loam 
12 inches—unweathered rhyolite bedrock 


Soil Properties and Qualities 
Gachado 


Parent material: slope alluvium and residuum from 
rhyolite and andesite 

Depth class: very shallow and shallow 

Depth to unweathered bedrock: 7 to 20 inches 

Drainage class: well drained 

Permeability: moderate 

Available water capacity: very low 

Potential rooting depth: 7 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Calcium carbonate: coatings on the fractures 

Corrosivity: steel—high, concrete—low 


Lomitas 


Parent material: slope alluvium and colluvium from 
rhyolite and andesite 

Depth class: shallow 

Depth to unweathered bedrock: 10 to 20 inches 

Drainage class: somewhat excessively drained 

Permeability: moderate 

Available water capacity: very low 

Potential rooting depth: 10 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: very slight 

Shrink-sweil potential: low 


Soil Survey 


Calcium carbonate: coatings on the fractures 
Corrosivity: steel—high, concrete—low 


Rock Outcrop 


Rock outcrop consists of barren rock that occurs 
as ledges, massive boulders, and vertical cliffs of 
rhyolite and andesite. Rock outcrop also includes 
areas where the depth to bedrock is less than 4 
inches. The high percentage of the Rock outcrop is in 
areas near the hilltops. 


Inclusions 


Contrasting inclusions: 
* Guvo soils that are very shallow and shallow to a 
hardpan on lower slopes 


Similar inclusions: 

* Slopes less than 15 percent 

* Slopes greater than 45 percent 

* Gachado soils that have surface textures of clay 
loam, loam or fine sandy loam 

* Lomitas soils that have surface textures of fine 
sandy loam or sandy loam 

¢ Soils that are noncalcareous 


Use and Management 
Major current use: rangeland 


Soil-related factors: steep slopes, content of rock 
fragments, droughtiness, depth to bedrock 


Rangeland 


Dominant vgetation on the Gachado soil: 

¢ Potential plant community—paloverde, triangle 
bursage, cacti, bush muhly, slim tridens, desert 
globemaliow, white brittlebush, creosotebush 

¢ Present plant community—paloverde, triangle 
bursage, cacti, bush muhly, slim tridens, desert 
globemallow 


Dominant vegetation on the Lomitas soil: 

* Potential plant community—paloverde, triangle 
bursage, cacti, bush muhly, slim tridens, desert 
globemallow, creosotebush 

« Present plant community—paloverde, triangle 
bursage, cacti, bush muhly, slim tridens, desert 
globemallow 


General management considerations: 

¢ Potential vegetation is dominated by desert 
shrubs. 

* The majority of perennial forage is provided by 
seasonally available browse. 
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* Production on this site is limited by shallow soils. 

* Livestock movement is hindered by steep cobbly 
slopes. 

* Proper grazing distribution is difficult on these soils 
because of steep slopes and the unavailability of 
water. 

* Overgrazing reduces the plant cover and increases 
the rate of erosion 


Suitable management practices: 

* Improve distribution and utilization by concentrating 
a higher number of livestock on the area for a short 
period of time. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


interpretive Groups 


Land capability classification: 
Gachado and Lomitas soils—Vile nonirrigated 


Range site: 
Gachado and Lomitas soils—Shallow Hills, 7-10" p.z. 


24—Gadsden silty clay loam, 0 to 1 
percent slopes 


Setting 


Landform: flood plains 

Hazard of flooding: occasional 

Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,100 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 
Gadsden and similar soils: 80 percent 
Contrasting inclusions: 20 percent 


Typical Profile 


0 to 4 inches—light brown silty clay joam 
4 to 20 inches—dark brown silty clay 

20 to 38 inches—dark brown silty clay 
38 to 60 inches—light brown clay loam 


Soil Properties and Qualities 


Parent material: mixed alluvium 
Depth class: very deep 
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Drainage ciass: well drained 
Permeability: slow 

Available water capacity: high 

Potential rooting depth: 60 inches or more 
Runoff: slow 

Hazard of water erosion: slight 

Hazard of wind erosion: moderate 
Shrink-swell potential: high 

Salinity: none to slight 

Calcium carbonate equivalent: less than 10 percent 
Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 
* Glenbar soils that have less clay 


Use and Management 
Major current use: rangeland 


Soil-related factors: slow permeability, hazard of 
flooding 


Rangeland 


Dominant vegetation on the Gadsden soil: 

* Potential plant community—tobosa, perennial 
grasses and forbs, vine mesquite, annual grasses 
and forbs 

* Present plant community—tobosa, mesquite 


General management considerations: 

* These areas produce sufficient forage for year- 
round use. 

« Use management practices that permit efficient 
use of annual forage and meet the need of the 
perennial plants and the animals on the range. 

* Facilities needed to improve grazing or livestock 
management such as water development and fencing 
can apply to this unit. 

* This unit will not respond to improved grazing in a 
reasonable length of time. 


Suitable management practices: 

* Livestock prefer this unit to most others in the 
survey area because of its accessibility and the 
availability of water. 

¢ This results in overgrazing and subsequent 
deterioration of the vegetation. : 

* Periodic flooding increases the amount of forage 
available on the unit. 


Cropland 


General management considerations: 
¢ These soils have a hazard of flooding. 
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* A tillage pan forms easily if this soil is tilled when 
wet. 

* Intake rates can affect uniform distribution of 
irrigation water. 

* To sustain soil productivity, maintain proper soil 
conditions, including good soil tilth, organic matter, 
aeration, and structure. 

« Slow permeability can cause ponding of water, 
which can damage crops. 


Suitable management practices: 

* The risk of flooding can be reduced by the use of 
levees, dikes and diversions. 

* Ripping or chiseling when the soil is dry to break 
up tillage pans will increase the effective rooting 
depth, enhance root development, and improve 
internal drainage. 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

¢ Return all crop residue to the soil and use a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures to help maintain fertility and 
tilth. 

* When designing irrigation systems on soils that 
have slow permeability rates, protect crops from 
damage by adjusting the length of runs so that they 
allow infiltration but do not permit water to stand on 
the soil surface. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: moderately well suited 

Desertic shrubs and trees: moderately well suited 

Desertic riparian herbaceous plants: moderately well 
suited 

Desertic riparian shrubs and trees: moderately well 
suited 

Grain and seed crops, irrigated: moderately well 
suited 

Domestic grasses and legumes, irrigated: 
moderately well suited 


Interpretive Groups 


Land capability classification: 
Gadsden soil—illw irrigated and Vilw nonirrigated 


Range site: 
Gadsden soil—Clayey Bottom, 7-10" p.z. 


Soil Survey 


25—Gilman very fine sandy loam, 0 to 1 
percent slopes 


Setting 


Landform: flood plains and alluvial fans 

Hazard of flooding: rare to occasional 

Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,000 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 


Gilman and similar soils: 70 percent 
Contrasting inclusions: 30 percent 


Typical Profile 


0 to 1 inch—pale brown very fine sandy loam 

1 to 9 inches—yellowish brown silt loam 

9 to 16 inches—brown very fine sandy loam 

16 to 60 inches—yellowish brown stratified silt joams 
to very fine sandy loams 


Soil Properties and Qualities 


Parent material: mixed stream alluvium 
Depth class: very deep 

Drainage class: well 

Permeability: moderate 

Available water capacity: high 
Potential rooting depth: 60 inches or more 
Runoff: slow 

Hazard of water erosion: moderate 
Hazard of wind erosion: moderate 
Shrink-swell potential: low 

Salinity: none to slight 

Corrosivity: steel—high, concrete—low 


inclusions 


Contrasting inclusions: 

¢ Glenbar and Ginland soils that have more than 18 
percent clay 

* Soils that have gravelly or sandy subhorizons 


Similar inclusions: 
¢ Sasco soils that have silt loam textures 
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* Gilman soils that have fine sandy loam, loam, clay 
loam, or silt loam surface textures 


Use and Management 
Major current use: rangeland 


Soil-related factors: hazard of flooding, erosion and 
seepage, piping. 


Rangeland 


Dominant vegetation on the Gilman soil: 

¢ Potential plant community—bush muhly, big galleta, 
threeawns, dropseeds, mesquite, annuals 

e Present plant community—mesquite, 
creosotebush, annual grasses and forbs 


General management considerations: 

¢ This soil is easily traversed by livestock. 

¢ It produces forage for year-round use. 

* Livestock prefer this soil because of availability of 
shade, easy access and seasonal water from 
flooding of shallow drainageways. 

¢ When the protective plant cover is depleted by 
overgrazing the soil is susceptible to rill and gully 
erosion. 


Suitable management practices: 

« Grazing management utilizing fencing can help 
improve the use of forage produced after flooding and 
maintain the plant cover. 

¢ Brush management is needed to keep mesquite 
from dominating the soil. 

¢ Other suitable range management practices to 
improve grazing distribution and range condition 
include livestock water development, range seeding, 
guliy control and water spreading systems. 


Cropland 


General management considerations: 

* These soils have a hazard of flooding. 

* Excessive cultivation can result in the formation of 
a tillage pan. 

¢ To sustain soil productivity, maintain proper soil 
conditions, including good soil tilth, organic matter, 
aeration, and structure. 

¢ Intake rates and slope can affect uniform 
distribution of irrigation water. 


Suitable management practices: 

* The risk of flooding can be reduced by the use of 
levees, dikes and diversions. 

* Tillage pans can be broken by ripping when the soil 
is dry. This increases the effective rooting depth, 
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enhances root development, and improves internal 
drainage. Roots are not restricted and can easily 
grow in all directions. 

* Return all crop residue to the soil and use a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures to help maintain fertility and 
tilth. 

¢ Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 

Desertic riparian herbaceous plants: poorly suited 
Desertic riparian shrubs and trees: poorly suited 
Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well suited 


Interpretive Groups 


Land capability classification: 
Gilman soil—llw irrigated and VIlw nonirrigated 


Range site: 
Gilman soil—Loamy Bottom, 7-10" p.z. 


26—Ginland silty clay, 0 to 1 percent 
slopes 


Setting 


Landform: flood plains 

Hazard of flooding: occasional 

Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,000 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 
Ginland and similar soils: 80 percent 
Contrasting inclusions: 20 percent 

Typical Profile 


0 to 3 inches—pale brown silty clay 

3 to 31 inches—grayish brown and yellowish brown 
silty clay 

31 to 60 inches—brown and light brown sandy clay 
loam 


Soil Properties and Qualities 


Parent material: mixed stream alluvium 
Depth class: very deep 
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Drainage class: well 

Permeability: slow 

Available water capacity: moderate to high 
Potential rooting depth: 60 inches or more 

Runoff: medium 

Hazard of water erosion: slight 

Hazard of wind erosion: moderate 

Shrink-swell potential: high 

Calcium carbonate equivalent: less than 15 percent 
Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

« Mohall and Casa Grande soils that have less than 
35 percent clay 

* Glenbar soils that have less than 35 percent clay 
and do not have a buried argillic horizon 


Similar inclusions: 

* Ginland soils that have silty clay loam or clay 
surface textures 

* Soils that have more than 1 percent organic 
matter 

* Soils that are deep to a buried argillic horizon 


Use and Management 


Major current use: rangeland 


; 


Soil Survey 


Soil-related factors: hazard of flooding, slow 
permeability 


Rangeland 


Dominant vegetation on the Ginland soil: 

* Potential plant community—tobosa, vine mesquite, 
threeawn, perennial forbs and mesquite 

* Present plant community—mesquite, burroweed, 
wolfberry, graythorn, bermuda grass, caniagre dock, 
annual grasses and forbs 


General management considerations: 

* This soil is easily traversed by livestock. 

* It produces forage for year-round use. 

* Livestock prefer this soil because of the availability 
of shade, easy access, and seasonal water from 
flooding of shallow drainageways. 

* When the protective plant cover is depleted by 
overgrazing, the soil is susceptible to rill and gully 
erosion. 


Suitable management practices: 

¢ Grazing management utilizing fencing can help 
improve the use of forage produced after flooding and 
maintain the plant cover. 

¢ Brush management is needed to keep mesquite 
from dominating the soil. 

* Other suitable range management practices to 


Figure 11.—Flooding hazard on Glenbar loam, 0 to 1 percent slopes. 
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improve grazing distribution and range condition 
include livestock water development, range seeding, 
gully control, and water spreading systems. 


Cropland 


General management considerations: 

e Intake rates and slope can affect uniform 
distribution of irrigation water. 

* Distribution of irrigation water is affected by 
contrasting textures and/or permeability rates. 

* A tillage pan forms easily if this soil is tilled when 
wet. 

* To maintain soil productivity, sustain proper soil 
conditions, including good soil tilth, organic matter, 
aeration, and structure. 

* These soils have a hazard of flooding. 

¢ Slow permeability can cause water to pond, which 
can damage crops. 


Suitable management practices: 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* Onsite investigations are needed to identify 
contrasting textures and/or permeability rates prior to 
land leveling fields to assure uniform irrigation water 
distribution. 

* Ripping or chiseling when the soil is dry breaks up 
tillage pans, increasing the effective rooting depth, 
enhancing root development, and improving internal 
drainage. 

* Crop rotation and the incorporation of crop residue 
in the soil or the regular addition of other organic 
matter improves fertility, increases the water intake 
rate and available water holding capacity. 

* The risk of flooding can be reduced by the use of 
levees, dikes and diversions. 

* When designing irrigation systems on soils that 
have slow permeability rates, protect crops from 
damage by adjusting length of runs to permit 
infiltration and prevent water from standing on the soil 
surface. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 

Desertic riparian herbaceous plants: poorly suited 
Desertic riparian shrubs and trees: poorly suited 
Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well suited 


Interpretive Groups 


Land capability classification: 
Ginland soil—IIlw irrigated and Vilw nonirrigated 
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Range site: 
Ginland soili—Loamy Bottom, 7-10" p.z. 


27—Glenbar loam, 0 to 1 percent slopes 


Setting 


Landform: flood plains 

Hazard of flooding: occasionally (fig. 11) 

Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,200 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 


Glenbar and similar soils: 80 percent 
Contrasting inclusions: 20 percent 


Typical Profile 


0 to 6 inches—light brown loam 

6 to 14 inches—brown clay loam 

14 to 45 inches—brown silty clay loam 

45 to 53 inches—pinkish gray silty clay loam 
53 to 60 inches—light brownish gray clay loam 


Soil Properties and Qualities 


Parent material: mixed stream alluvium 
Depth class: very deep 

Drainage class: well drained 
Permeability: moderately slow 
Available water capacity: high 

Potential rooting depth: 60 inches or more 
Runoff: slow 

Hazard of water erosion: moderate 
Hazard of wind erosion: moderate 
Shrink-swell potential: moderate 
Salinity: none to very slight 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

¢ Tatai soils that have silty textures over a buried 
argillic horizon 

¢ Gilman soils that have less than 18 percent clay 
e Wintersburg soils that have more than 15 percent 
calcium carbonate 


Similar inclusions: 
* Glenbar soils that have silty clay loam, clay loam 
or silt loam surface textures 
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* In some areas around the Santa Rosa and Vomari 
washes, Glenbar soils have saline-sodic properties 
* Glenbar soils that have a buried argiilic horizon 
below 25 inches 


Use and Management 


Major current use: rangeland 


Soil-related factors: hazard of flooding and erosion, 
piping 
Rangeland 


Dominant vegetation on the Glenbar soil: 

¢ Potential plant community—dropseeds, tobosa, 
bush muhly, threeawns, Arizona cottontop, mesquite, 
wolfberry, fourwing saltbush, big galleta 

* Present plant community—mesquite, wolfberry, 
creosotebush, bermuda grass, fourwing saltbush, 
annual grasses and forbs 


General management considerations: 

* Livestock favor this unit because of its 
accessibility, the length of the forage season, and its 
proximity to water. 

« Easy accessibility coupled with lack of 
management causes the depletion of native grasses 
and a subsequent increase in woody plants. 

* Overgrazing of the plant cover leaves this soil 
susceptible to sheet and gully erosion. 


Suitable management practices: 

* Productivity can be improved by using erosion 
control measures, seeding, fencing, and developing 
watering facilities. This soil responds well to 
management practices such as deferred grazing and 
planned grazing systems. 


Cropland 


General management considerations: 

* These soils have a hazard of flooding. 

* To maintain soil productivity, sustain proper soil 
conditions, including good soil tilth, organic matter, 
aeration, and structure. 

* A tillage pan forms easily if this soil is tilled when 
wet. 

* Intake rates and slope can affect uniform 
distribution of irrigation water. 

« Moderately slow permeability can cause water to 
pond, which can damage crops. 


Suitable management practices: 
* The risk of flooding can be reduced by the use of 
levees, dikes and diversions. 


Soil Survey 


* Crop rotation and the incorporation of crop residue 
in the soil or the regular addition of other organic 
matter improves fertility, increases the water intake 
rate and available water holding capacity. 

¢ Ripping or chiseling when the soil is dry breaks up 
tillage pans, increasing the effective rooting depth, 
enhancing root development, and improving internal 
drainage. 

¢ Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

e When designing irrigation systems on soils that 
have moderately slow permeability rates, protect 
crops from damage by adjusting the length of runs so 
that they allow infiltration but do not permit water to 
stand on the soil surface. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 

Desertic riparian herbaceous plants. poorly suited 
Desertic riparian shrubs and trees: poorly suited 
Grain and seed crops, irrigated: well suited 

Domestic grasses and legumes, irrigated: well suited 


Interpretive Groups 


Land capability classification: 
Glenbar soil—llw irrigated and VIlw nonirrigated 


Range site: 
Glenbar soil—Loamy Bottom, 7-10" p.z. 


28—Glendale clay loam, 0 to 2 percent 
slopes, flooded 


Setting 


Landform: flood plains 

Hazard of flooding: occasional 

Slope range: 0 to 2 percent 

Elevation: 2,000 to 3,000 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 
Glendale soil and similar soils: 80 percent 
Contrasting inclusions: 20 percent 

Typical Profile 


0 to 11 inches—yellowish brown clay loam 
11 to 32 inches—light yellowish brown silt clay loam 
32 to 60 inches—yellowish brown clay loam 
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Soil Properties and Qualities 


Parent material: mixed stream alluvium 
Depth class: very deep 

Drainage class: well drained 
Permeability: moderately slow 
Available water capacity: high 
Potential rooting depth: 60 inches or more 
Runoff: slow 

Hazard of water erosion: slight 

Hazard of wind erosion: moderate 
Shrink-swell potential: moderate 
Salinity: none to very slight 
Corrosivity: steel—high, concrete—low 


inclusions 


Contrasting inclusions: 

* Soils that have sandy loam subsoils 

* Chutum soils that have more than 15 percent 
calcium carbonate 

* Bucklebar soils that have loam, clay loam, and 
sandy clay loam textures and are not calcareous 
¢ Gullied land 


Similar inclusions: 

* Grabe soils that have less than 18 percent clay 

* Glendale soils that have surface textures of silt 
loam 

* Around the village of Cowlic, along the Fresno and 
Vamori Wash, Glendale soils have saline-socdic 
properties. 


Use and Management 


Major current use: rangeland 


Soil-related factors: hazard of flooding and erosion, 
piping 
Rangeland 


Dominant vegetation on the Glendale soil: 

* Potential plant community—whiplash pappusgrass, 
vine-mesquite, threeawns, bush muhly, mesquite, 
fourwing saltbush 

« Present plant community—mesquite, whitethorn, 
desert thorn, creosotebush, bermuda grass, 
johnsongrass 


General management considerations: 

* This soil is easily traversed by livestock. 

* It produces forage for year-round use. 

« Livestock prefer this soil because of availability of 
shade, easy access and seasonal water from 
flooding of shallow drainageways. 

« When the protective plant cover is depleted by 
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overgrazing the soil is susceptible to rill and gully 
erosion, 


Suitable management practices: 

* Grazing management utilizing fencing can help 
improve the use of forage produced after flooding and 
maintain the plant cover. 

¢ Brush management is needed to keep mesquite 
from dominating the soil. 

* Suitable range management practices 

to improve grazing distribution and range 
condition include livestock water development, 
range seeding, gully contro! and water spreading 
systems. 


Cropland 


General management considerations: 

¢ These soils have a hazard of flooding. 

* To maintain soil productivity proper soil conditions 
should be sustained, including good soil tilth, organic 
matter, aeration, and structure. 

¢ A tillage pan forms easily if this soil is tilled when 
wet. 

« Intake rates and slope can affect uniform 
distribution of irrigation water. 

* Moderately slow permeability can cause ponding of 
water which can damage crops. 


Suitable management practices: 

¢ The risk of flooding can be reduced by the use of 
levees, dikes and diversions. 

* Crop rotation and the incorporation of crop residue 
in the soil or the regular addition of other organic 
matter improves fertility, increases the water intake 
rate and available water holding capacity. 

¢ Rip or chisel when the soil is dry to break up tillage 
pans. This increases the effective rooting depth, 
enhances root development, and improves internal 
drainage. 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* When designing irrigation systems on soils that 
have moderately slow permeability rates, protect 
crops from damage by adjusting the length of runs so 
that they allow infiltration but do not permit water to 
stand on the soil surface. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 

Desertic riparian herbaceous plants: suited 

Desertic riparian shrubs and trees: suited 

Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well suited 
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Interpretive Groups 


Land capability classification: 
Glendale soil—llw irrigated and VIlw nonirrigated 


Range site: 
Glendale soil—Loamy Bottom, 10-13" p.z. 


29—Glendale silt loam, 1 to 3 percent 
slopes 


Setting 


Landform: stream terraces and alluvial fans 
Hazard of flooding: rare 

Slope range: 1 to 3 percent 

Elevation: 2,000 to 3,000 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 


Glendale and similar soils: 85 percent 
Contrasting inclusions: 15 percent 


Typical Profile 


0 to 3 inches—light brown silt loam 
3 to 40 inches—brown silt loam 
40 to 60 inches—tlight brown silt loam 


Soil Properties and Qualities 


Parent material: mixed stream alluvium and fan 
alluvium 

Depth class: very deep 

Drainage class: well 

Permeability: moderately slow to moderate 

Available water capacity: high 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of water erosion: slight 

Hazard of wind erosion: moderate 

Shrink-swell potential: moderate 

Salinity: none to very slight 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Tubac soils that have more than 35 percent clay 
* Chutum soils that have more than 15 percent 
calcium carbonate 

* Gullied land 


Soil Survey 


Similar inclusions: 

* Grabe soils that have less than 18 percent clay 

* Glendale soils that have higher flooding potential 

* Glendale soils that have clay loam surface textures 
¢ Around the village of Cowlic, along the Vamori 
Wash, Glendale soils have saline-sodic properties. 


Use and Management 


Major current use: rangeland 


Soil-related factors: hazard of wind erosion and 
flooding, piping, droughtiness 


Rangeland 


Dominant vegetation on the Glendale soil: 

* Potential plant community—creosotebush, bush 
muhly, whiplash pappusgrass, annual grasses and 
forbs 

« Present plant community—creosotebush, 
mesquite, annual forbs and grasses 


General management considerations: 

* This soil is easily traversed by livestock. 

* It produces a limited amount of forage for year 
round use. 

* Forage production, consisting of annual forbs and 
grasses, can be very high in years of good winter 
and spring precipitation. 


Suitable management practices: 

¢ Grazing management should be focused on 
improving range condition in the drainageways within 
and adjacent to this unit. 

* Other suitable range management practices to 
improve grazing distribution and range condition 
include fencing and livestock water developments. 


Cropland 


General management considerations: 

« Intake rates and slope can affect uniform 
distribution of irrigation water. 

* A hazard of wind erosion exists when the soil 
surface is disturbed or left unprotected by vegetation. 
* A tillage pan forms easily if this soil is tilled when 
wet. 

* To maintain soil productivity proper soil conditions 
should be sustained, including good soil tilth, organic 
matter, aeration, and structure. 


Suitable management practices: 
* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 
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¢ Wind erosion can be reduced by keeping the soil 
rough and cloddy when it is not protected by 
vegetation. 

* Ripping or chiseling when the soil is dry breaks up 
tillage pans, increasing the effective rooting depth, 
enhancing root development, and improving internal 
drainage. 

* Crop rotation and the incorporation of crop residue 
into the soil or the regular addition of other organic 
matter improves fertility, increases the water intake 
rate and available water holding capacity. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 

Desertic riparian herbaceous plants: suited 

Desertic riparian shrubs and trees: suited 

Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well suited 


Interpretive Groups 


Land capability classification: 
Glendale soil—lle irrigated and Vile nonirrigated 


Range site: 
Glendale soil—Limy Fan, 10-13" p.z. 


30—Glendale-Pajarito complex, 1 to 3 
percent slopes 


Setting 


Landform: Glendale—stream terraces and alluvial 
fans, Pajarito—fan terraces 

Hazard of flooding: Glendale—rare, Pajarito—none 

Slope range: 1 to 3 percent 

Elevation: 2,000 to 3,000 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 

Frost-free period: 240 to 260 days 


Composition 
Glendale and similar soils: 55 percent 
Pajarito and similar soils: 40 percent 
Contrasting inclusions: 5 percent 

Typical Profile 
Glendale 


0 to 12 inches—light brown silt loam 
12 to 60 inches—brown loam 
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Pajarito 


0 to 2 inches—light brown gravelly fine sandy loam 
2 to 22 inches—light brown fine sandy loam 

22 to 30 inches—light brown fine sandy loam 

30 to 60 inches—tight brown gravelly sandy loam 


Soil Properties and Qualities 
Glendale 


Parent material: mixed stream alluvium and fan 
alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderate 

Available water capacity: high 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of water erosion: slight 

Hazard of wind erosion: moderate 

Shrink-swell potential: moderate 

Salinity: none to very slight 

Corrosivity: steel-—high, concrete—low 


Pajarito 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 
Permeability: moderately rapid 

Available water capacity: moderate 
Potential rooting depth: 60 inches or more 
Runoff: slow 

Hazard of water erosion: slight 

Hazard of wind erosion: slight 
Shrink-swell potential: low 

Caicium carbonate equivalent: less than 5 percent 
Corrosivity: steel—high, concrete—low 


inclusions 


Contrasting inclusions: 

« Agustin soils that have 15 to 35 percent rock 
fragments 

¢ Bucklebar soils that have clay loam and sandy clay 
loam textures 


Similar inclusions: 

* Glendale soils that have a clay loam surface 
texture 

* Glendale soils that have a higher frequency of 
flooding 


Use and Management 


Major current use: rangeland 
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Soil-related factors: 

* Glendale soil—hazard of wind erosion and flooding 
* Pajarito soil—hazard of wind erosion and seepage, 
droughtiness 


Rangeland 


Dominant vegetation on the Glendale soil: 

* Potential plant community—creosotebush, bush 
muhly, whiplash pappusgrass, annual forbs and 
grasses 

¢ Present plant community—creosotebush, annual 
forbs and grasses 


Dominant vegetation on the Pajarito soil: 

« Potential plant community—bush muhly, 
creosotebush, threeawns, whiplash pappusgrass, 
annual grasses and forbs 

¢ Present plant community—triangle bursage, 
burroweed, mesquite, paloverde, annual grasses and 
forbs 


General management considerations for the Glendale 
soil: 

* This soil is easily traversed by livestock. 

* Forage production, consisting of annual forbs and 

grasses, can be very high in years of good winter 

and spring precipitation. 


Suitable management practices for the Glendale soil: 
¢ Grazing management should be focused on 
improving range condition in the drainageways within 
and adjacent to this unit. 

* Suitable range management practices to improve 
grazing distribution and range condition include 
fencing and livestock water developments. 


General management considerations for the Pajarito 
soil: 

* This soil is easily traversed by livestock. 

* It produces forage for year-round use. 

¢ Brush encroachment is a serious problem on much 

of this soil. The competition from woody plants must 

be reduced before this soil will respond to grazing 

management. 


Suitable management practices for the Pajarito soil: 
¢ Suitable range management practices to improve 
grazing distribution and range condition include 
fencing, livestock water developments, and range 
seeding. 


Soil Survey 


Cropland 


General management considerations for the Glendale 
soil: 

* Intake rates and slope can affect uniform 

distribution of irrigation water. 

¢ A hazard of wind erosion exists when soil surface 

is disturbed or left unprotected by vegetation. 

* A tillage pan forms easily if this soil is tilled when 

wet. 

¢ Maintain soil productivity by sustaining proper soil 

conditions, including good soil tilth, organic matter, 

aeration, and structure. 


Suitable management practices for the Glendale soil: 
* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

« Wind erosion can be reduced by keeping the soil 
rough and cloddy when it is not protected by 
vegetation. 

¢ Ripping or chiseling when the soil is dry breaks up 
tillage pans, increasing the effective rooting depth, 
enhancing root development, and improving internal 
drainage. 

* Rotate crops and incorporate crop residue into the 
soil, or add other organic matter on a regular basis, 
to improve fertility and increase the water intake rate 
and available water holding capacity. 


General management considerations for the Pajarito 
soil: 

* Intake rates and slope can affect uniform 

distribution of irrigation water. 

* Distribution of irrigation water is affected by 

contrasting textures and/or permeability rates. 

* Excessive cultivation can result in the formation of 

a tillage pan. 

* Moderately rapid permeability of this soil can cause 

deep percolation and result in the leaching of plant 

nutrients. 

« A hazard of wind erosion exists when the soil 

surface is disturbed or left unprotected by vegetation. 


Suitable management practices for the Pajarito 

soil: 
* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 
* Onsite investigations are needed to identify 
contrasting textures and/or permeability rates prior to 
land leveling fields to assure uniform irrigation water 
distribution. 
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* Tillage pans can be broken by ripping when the soil 
is dry. This increases the effective rooting depth, 
enhances root development, and improves internal 
drainage. Roots are not restricted and can easily 
grow in all directions. 

* Application of irrigation water needs to be managed 
in amounts sufficient to wet the root zone but small 
enough to minimize the leaching of plant nutrients. 

* Wind erosion can be reduced by keeping the soil 
rough and cloddy when it is not protected by 
vegetation. 


Wildlife Habitat Suitability 


Glendale 

Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 

Desertic riparian herbaceous plants: suited 

Desertic riparian shrubs and trees: suited 

Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well suited 


Pajarito 
Desertic herbaceous plants: suited 
Desertic shrubs and trees: suited 


Interpretive Groups 


Land capability classification: 
Glendale and Pajarito soils—lle irrigated and Vile 
nonirrigated 


Range site: 
Glendale and Pajarito soils—Limy Fan, 10-13” p.z. 


31—Grabe-Vado complex, 1 to 5 percent 
slopes 


Setting 


Landform: Grabe—alluvial fans, Vado—fan terraces 

Hazard of flooding: Grabe—rare, Vado—none 

Slope range: Grabe—1 to 3 percent, Vado—1 to 5 
percent 

Elevation: 2,200 to 3,000 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 

Frost-free period: 240 to 260 days 


Composition 


Grabe and similar soils: 50 percent 
Vado and similar soils: 40 percent 
Contrasting inclusions: 10 percent 
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Grabe 

0 to 2 inches—yellowish brown fine sandy loam 

2 to 60 inches—yellowish brown loam 

Vado 

0 to 6 inches—yellowish brown gravelly fine sandy 
loam 

6 to 17 inches—yellowish brown gravelly sandy 
loam 

17 to 51 inches—yellowish brown very gravelly 
sandy loam 


51 to 60 inches—yellowish brown loam 


Soil Properties and Qualities 
Grabe 


Parent material: mixed fan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderate 

Available water capacity: high 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of water erosion: slight 

Hazard of wind erosion: moderately high 

Shrink-swell potential: low 

Corrosivity: steel—high, concrete—low 


Vado 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 
Permeability: moderately rapid 

Available water capacity: low 

Potential rooting depth: 60 inches or more 
Runoff: slow to medium 

Hazard of water erosion: slight 

Hazard of wind erosion: slight 
Shrink-swell potential: low 

Calcium carbonate equivalent: less than 5 percent 
Corrosivity: steel—high, concrete—low 


inclusions 


Contrasting inclusions: 

* Bucklebar soils that have sandy clay loam and clay 
loam textures 

* Arizo soils in drainages that are sandy and flood 

* Pajarito soils that have sandy loam and fine sandy 
loam textures 
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Similar inclusions: 

* Agustin soils that have 15 to 35 percent rock 
fragments 

* Grabe-like soils that have gravelly, loam, fine 
sandy loam or silt loam surface textures 

¢ Grabe soils that are deep to a hardpan 

* Glendale-like soils that have silty textures and 
flood 


Use and Management 


Major current use: rangeland 


Soil-related factors: 

* Grabe—droughtiness, hazard of flooding and wind 
erosion 

¢ Vado—droughtiness, content of rock fragments, 
hazard of seepage 


Rangeland 


Dominant vegetation on the Grabe soil: 

¢ Potential plant community—bush muhly, threeawns, 
spike dropseed, Arizona cottontop, whiplash 
pappusgrass, mesquite 

¢ Present plant community—mesauite, 
creosotebush, annual grasses and forbs 


Dominant vegetation on the Vado soil: 

* Potential plant community—creosotebush, bush 
muhly, annual grasses and forbs 

« Present plant community—creosotebush, cacti, 
annual grasses and forbs 


General management considerations: 

* This soil is easily traversed by livestock. 

* It produces forage for year-round use. 

* Livestock prefer this soil because of availability of 
shade, easy access and seasonal water from 
flooding of shallow drainageways. 

* When the protective plant cover is depleted by 
overgrazing, this soil is susceptible to rill and gully 
erosion. 


Suitable management practices: 

« Grazing management utilizing fencing can help 
improve the use of forage produced after flooding and 
maintain the plant cover. 

* Brush management is needed to keep mesquite 
from dominating the soil. 

* Other suitable range management practices to 
improve grazing distribution and range condition 
include livestock water development, range seeding, 
gully control and water spreading systems. 


Soil Survey 


¢ Control erosion and promote forage production with 
proper utilization. 

« Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Wildlife Habitat Suitability 


Grabe 

Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 

Desertic riparian herbaceous plants: poorly suited 
Desertic riparian shrubs and trees: poorly suited 


Vado 
Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


Interpretive Groups 


Land capability classification: 
Grabe soil—Vle nonirrigated 
Vado soil—Vlls nonirrigated 


Range site: 
Grabe soil—Loamy Bottom, 10-13" p.z. 
Vado soils—Limy Upland, Deep, 10-13" p.z. 


32—Granolite-Rock outcrop complex, 15 
to 65 percent slopes 


Setting 


Lanaform: hills and mountains 

Slope range: 15 to 65 percent 

Elevation: 2,000 to 3,600 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 


Granolite and similar soils: 40 percent 
Rock outcrop: 30 percent 
Contrasting inclusions: 30 percent 


Typical Profile 
Granolite 


Rock fragments on surface: 80 percent igneous 
cobbles and gravel 

0 to 2 inches—brown extremely cobbly fine sandy 
loam 

2 to 15 inches—yellowish red extremely cobbly clay 
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15 to 22 inches—light gray weathered bedrock 
22 inches—unweathered rhyolite bedrock 


Soil Properties and Qualities 


Granolite 


Parent material: slope alluvium and residuum from 
rhyolite 

Depth class: shallow 

Depth to weathered bedrock: 10 to 20 inches 

Depth to unweathered bedrock: 20 to 30 inches 

Drainage class: well 

Permeability: slow 

Available water capacity: very low 

Potential rooting depth: 10 to 20 inches 

Runoff: very rapid 

Hazard of water erosion: moderate to severe 

Hazard of wind erosion: very slight 

Shrink-swell potential: high 

Calcium carbonate: coatings on fractures of bedrock 

Corrosivity: steel—high, concrete—low 


Rock Outcrop 

Rock outcrop consists of barren rock that occurs 
as ledges, massive boulders, and nearly vertical 
cliffs of rhyolite and other igneous rock. Rock outcrop 
also includes areas where the depth to bedrock is 
less than 4 inches. The higher percentage of Rock 
outcrop is in areas near the hilltops and 
mountaintops. 


inclusions 


Contrasting inclusions: 

* Soils that are moderately deep to bedrock 

* Soils that have slopes of less than 15 percent 

¢ Pantano soils that are calcareous 

* Lajitas soils that are very shallow and shallow to 
unweathered bedrock 


Similar inclusions: 

« Anklam soils that have less than 35 percent clay 
* Caracara soils that are moderately deep to a 
hardpan over bedrock 

¢ Soils that have less than 35 percent rock 
fragments 


Use and Management 
Major current use: rangeland 


Soil-related factors: slope, shallow to bedrock, 
droughtiness, slow permeability 
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Rangeland 


Dominant vegetation on the Granolite soil: 

* Potential plant community—bush muhly, threeawns, 
false-mesquite, jojoba, paloverde, slender grama, 
saguaro, club moss 

* Present plant community—paloverde, jojoba, 
triangle bursage, saguaro, cacti 


General management considerations: 

* This soil produces forage for year round-use by 
livestock. 

* Steep slopes, rocky surfaces and areas of Rock 
outcrop limit access and result in poor grazing 
distribution. 


Suitable management practices: 

* Grazing management practices to overcome poor 
grazing distribution include fencing, developing 
livestock water, and constructing trails to permit 
more animals to graze in smaller areas for shorter 
periods of time. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 
Desertic shrubs and trees: suited 


Interpretive Groups 


Land capability classification: 
Granolite soil—Vlle nonirrigated 


Range site: 
Granolite soil—Shallow Hills, 10-13" p.z. 


33—Gunsight-Rillito complex, 1 to 8 
percent slopes 


Setting 


Landform: fan terraces and stream terraces 
Slope range: 1 to 8 percent 

Elevation: 1,400 to 2,000 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 


Gunsight and similar soils: 55 percent 
Rillito and similar soils: 30 percent 
Contrasting inclusions: 15 percent 
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Typical Profile 
Gunsight 


Rock fragments on surface: 50 to 70 percent gravel 

0 to 2 inches—pale brown very gravelly fine sandy 
loam 

2 to 6 inches—pale brown extremely gravelly sandy 
loam, calcareous 

6 to 60 inches—white extremely gravelly sandy loam, 
calcareous 


Rillito 


Rock fragments on surface: 30 to 50 percent gravel 

Q to 3 inches—light yellowish brown gravelly fine 
sandy loam 

3 to 13 inches—light yellowish brown gravelly fine 
sandy loam, calcareous 

13 to 60 inches—very pale brown gravelly loam, 
calcareous 


Soil Survey 


Soil Properties and Qualities 


Gunsight 


Parent material: mixed fan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: somewhat excessively drained 

Permeability: moderately rapid 

Available water capacity: low 

Potential rooting depth: 60 inches or more 

Runoff: slow to medium 

Hazard of water erosion: slight 

Hazard of wind erosion: very slight 

Shrink-swell potential: low 

Salinity: very slight to moderate 

Calcium carbonate equivalent: greater than 10 
percent below 2 inches 

Corrosivity: steel—high, concrete—low 


Figure 12.—The results of a monsoon rain season on the Hantz clay loam, 0 to 1 percent slopes. These soils produce an abundance of 
tobosa grass. 
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Rillito 


Parent material: mixed fan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: somewhat excessively drained 

Permeability: moderate 

Available water capacity: moderate to high 

Potential rooting depth: 60 inches or more 

Runoff: slow to medium 

Hazard of water erosion: slight 

Hazard of wind erosion: very slight 

Shrink-swell potential: low 

Salinity: none to slight 

Calcium carbonate equivalent: greater than 5 
percent below 3 inches 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Soils that have sandy textures and are in drainages 
* Hickiwan and Guvo soils that are very shallow and 
shallow to hardpan 

¢ Pinamt soils that have 18 to 35 percent clay 

¢ Rock outcrop 


Similar inclusions: 

* Momoli soils that have less calcium carbonate 
* Rillito soils that have surface textures of sandy 
loam 

* Soils that have less than 15 percent rock 
fragments 


Use and Management 


Major current use: rangeland 


Soil-related factors: 

* Gunsight soil—droughtiness, small stones, hazard 
of seepage 

* Rillito soil--droughtiness, hazard ‘of seepage 


Rangeland 


Dominant vegetation on the Gunsight soil: 

* Potential plant community—creosotebush, triangle 
bursage, white bursage, paloverde, fluffgrass 

* Present plant community—creosotebush, triangle 
bursage, white bursage, paloverde, fluff grass 


Dominant vegetation on the Rillito soil: 

* Potential plant community—creosotebush, white 
bursage, bush muhly, annual grasses and forbs 

« Present plant community—creosotebush, annual 
grasses and forbs 
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General management considerations for the Gunsight 
soil: 

* This soil is easily traversed by livestock. 

* Production of forage for livestock grazing is limited 

by low rainfall and unfavorable soil characteristics. 

« Included soils within the drainageways produce 

most of the forage for livestock in this unit. 


Suitable management practices for the Gunsight soil: 
¢ Grazing management should be focused on 
improving the drainageways to increase total forage 
production. 


General management considerations for the Rillito 
soil: 

* This soil is easily traversed by livestock. 

¢ Forage production, consisting of annual forbs and 

grasses, can be very high in years of good winter 

and spring precipitation. 


Suitable management practices for the Rillito soil: 

* Grazing management should be focused on 
improving range condition in the drainageways within 
and adjacent to this unit. 

« Other suitable range management practices to 
improve grazing distribution and range condition 
include fencing and livestock water developments. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


Interpretive Groups 


Land capability classification: 
Gunsight and Rillito soils—VIIs nonirrigated 


Range site: 
Gunsight soii—Limy Upland, Deep, 7-10" p.z. 
Rillito soil—Limy Fan, 7-10" p.z. 


34—Haniz clay loam, 0 to 1 percent 
slopes 


Setting 


Lanaform: flood plains and alluvial fans (fig. 12) 
Hazard of flooding: occasional 

Slope range: 0 to 1 percent 

Elevation: 2,000 to 3,000 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 
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Composition 


Hantz and similar soils: 95 percent 
Contrasting inclusions: 5 percent 


Typical Profile 


0 to 3 inches—light brown clay loam 
3 to 50 inches—brown to dark brown clay 
50 to 60 inches—brown clay 


Soil Properties and Qualities 


Parent material: mixed stream alluvium 
Depth class: very deep 

Drainage class: well drained 
Permeability: slow 

Available water capacity: high 
Potential rooting depth: 60 inches or more 
Runoff: medium 

Hazard of erosion by water: moderate 
Hazard of erosion by wind: moderate 
Shrink-swell potential: high 

Salinity: none to slight 

Sodicity: none to slight 

Carrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

« Chutum soils that have more than 15 percent 
calcium carbonate and a none to rare flooding 
frequency 

¢ Soils that have greater than 1 percent organic 
matter 

¢ Glendale soils that have silty textures 


Similar inclusions: 
« Hantz soils that have a silty clay loam surface 
texture 


Use and Management 


Major current use: rangeland 


Soil-related factors: hazard of flooding and 
erosion, slow permeability, high shrink-swell 
potential 


Rangeland 


Dominant vegetation on the Hantz soil: 

* Potential plant community—tobosa, vine mesquite, 
threeawns, perennial forbs and prickly pear 

* Present plant community—mesquite, wolfberry, 
caniagre dock, tobosa grass, annual grasses and 
forbs 


Soi! Survey 


General management considerations: 

¢ The Hantz soil can be extremely productive. 
Continuous grazing and the absence of natural fires 
have led to an increase in woody plants. The 
productivity of this unit depends on receiving 
seasonal floodwaters. Depleting the native plant 
cover accelerates erosion, which reduces the total 
amount of the area originally flooded. Productivity of 
the unit can be restored by controlling erosion and 
managing grazing. The plant cover can be protected 
by properly locating and fencing water developments 
to aid in the control of grazing. 


Suitable management practices: 

¢ Suitable range management practices are fencing, 
implementing planned grazing system, and 
developing water for livestock. 


Cropland 


General management considerations: 

* Intake rates and slope can affect uniform 
distribution of irrigation water. 

* These soils have a hazard of flooding. 

* To sustain soil productivity, maintain proper soil 
conditions, including good soil tilth, organic matter, 
aeration, and structure. 

* A tillage pan forms easily if this soil is tilled when 
wet. 

« Slow permeability can cause ponding of water 
which can damage crops. 


Suitable management practices: 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* The risk of flooding can be reduced by the use of 
levees, dikes, and diversions. 

* Rotating crops and incorporating crop residue into 
the soil, or adding other organic matter on a regular 
basis, improves fertility, and increases the water 
intake rate and available water holding capacity. 

* Ripping or chiseling when the soil is dry breaks up 
tillage pans. This increases the effective rooting 
depth, enhances root development, and improves 
internal drainage. 

* When designing irrigation systems on soils that 
have slow permeability rates, protect crops from 
damage by adjusting the length of runs so that they 
allow infiltration but do not permit water to stand on 
the soil surface. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 
Desertic shrubs and trees: suited 
Desertic riparian herbaceous plants: suited 


Tohono O'odham Nation, Arizona 


Desertic riparian shrubs and trees: suited 
Grain and seed crops, irrigated: suited 
Domestic grasses and legumes, irrigated. suited 


interpretive Groups 


Land capability classification: 
Hantz soil—lllw irrigated and VIlw nonirrigated 


Range site: 
Hantz soil—Clayey Bottom, 10-13" p.z. 


35—Hayhook sandy loam, 1 to 5 percent 
slopes 


Setting 


Lanoform: fan terraces 

Slope range: 1 to 5 percent 

Elevation: 2,000 to 3,200 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 


Hayhook and similar soils: 80 percent 
Contrasting inclusions: 20 percent 


Typical Profile 


0 to 2 inches—strong brown sandy loam 

2 to 23 inches—brown sandy loam 

23 to 39 inches—brown gravelly sandy loam 
39 to 60 inches—brown sandy loam 


Soil Properties and Qualities 


Parent material: mixed fan alluvium 
Depth class: very deep 

Drainage class: well drained 
Permeability: moderately rapid 

Available water capacity: moderate 
Potential rooting depth: 60 inches or more 
Runoff: slow to medium 

Hazard of erosion by water: slight 
Hazard of erosion by wind: moderately high 
Shrink-swelt potential: low 

Corrosivity: steel—high, concrete—low 


inclusions 


Contrasting inclusions: 

* Bucklebar soils that have textures of sandy clay 
loam and clay loam 

* Arizo soils in drainages that are sandy and flood 


Similar inclusions: 
* Agustin and Pajarito soils that are calcareous 
* Soils that have more organic matter 
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Use and Management 


Major current use: rangeland 


Soil-related factors: droughtiness, hazard of wind 
erosion and seepage, piping 


Rangeland 


Dominant vegetation on the Hayhook soil: 

* Potential plant community—mesquite, blue 
paloverde, bush muhly, Santa Rita threeawn, 
Rothrock grama, dropseeds 

* Present plant community—mesquite, paloverde, 
triangle bursage, burroweed, cacti, annual grasses 
and forbs 


General management considerations: 

* This soil is easily traversed by livestock. 

* It produces forage for year-round use. 

* Brush encroachment is a serious problem on much 
of this soil. The competition from woody plants must 
be reduced before this soil will respond to grazing 
management. 


Suitable management practices: 

* Suitable range management practices to improve 
grazing distribution and range condition include 
fencing, livestock water developments, and range 
seeding. 


Cropland 


General management considerations: 

* Intake rates and slope can affect uniform 
distribution of irrigation water. 

* Distribution of irrigation water is affected by 
contrasting textures and/or permeability rates. 

* A hazard of wind erosion exists when the soil 
surface is disturbed or left unprotected by vegetation. 
* Moderately rapid permeability of this soil can cause 
deep percolation, which can result in the leaching of 
plant nutrients. 

* To sustain soil productivity, maintain proper soil 
conditions, including good soil tilth, organic matter, 
aeration, and structure. 


Suitable management practices: 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* Onsite investigations are needed to identify 
contrasting textures and/or permeability rates prior to 
land leveling fields to assure uniform irrigation water 
distribution. 

* Wind erosion can be reduced by keeping the soil 
rough and cloddy when it is not protected by 
vegetation. 
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* Application of irrigation water needs to be managed 
in amounts sufficient to wet the root zone but small 
enough to minimize the leaching of plant nutrients. 

* Return all crop residue to the soil and use a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures to help maintain fertility and 
tilth. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 

Desertic shrubs and trees: suited 

Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well suited 


Interpretive Groups 
Land capability classification: 
Hayhook soil—llle irrigated and Vile nonirrigated 
Range site: 


Hayhook soil—Sandy Loam, Deep, 10-13" p.z. 


36—Hickiwan-Gunsight-Momoli complex, 
3 to 15 percent slopes 


Setting 


Landform: Hickiwan—relict fan terraces and fan 
terraces, Gunsight and Momoli—fan terraces and 
stream terraces 

Slope range: Hickiwan—3 to 15 percent, Gunsight— 
5 to 15 percent, Momoli—4 to 10 percent 

Elevation: 1,400 to 2,200 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 

Frost-free period: 250 to 300 days 


Composition 


Hickiwan and similar soils: 45 percent 
Gunsight and similar soils: 20 percent 
Momoli and similar soils: 10 percent 
Contrasting inclusions: 25 percent 


Typical Profile 


Hickiwan 


Rock fragments on surface: 50 to 80 percent 

0 to 2 inches—light brown very gravelly sandy loam 

2 to 14 inches—light brown very gravelly sandy 
loam, calcareous 


Soil Survey 


14 to 60 inches—indurated hardpan 
Gunsight 


Rock fragments on surface: 40 to 60 percent 

0 to 3 inches—pink extremely gravelly sandy loam 

3 ta 60 inches—pinkish gray extremely gravelly 
sandy loam, calcareous 


Momoli 


Rock fragments on surface: 60 to 70 percent 

0 to 1 inch—light yellowish brown extremely gravelly 
fine sandy loam 

1 to 12 inches—light yellowish brown very gravelly 
fine sandy loam 

12 to 60 inches—light yellowish brown very gravelly 
sandy loam 


Soil Properties and Qualities 
Hickiwan 


Parent material: mixed fan alluvium 

Depth class: very shallow and shallow (to a 
hardpan) 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 5 to 20 inches 

Runoff: medium to rapid 

Hazard of erosion by water: slight 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Calcium carbonate equivalent: greater than 3 percent 
below 4 inches 

Corrosivity: steel—high, concrete—low 


Gunsight 


Parent material: mixed fan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: somewhat excessively drained 

Permeability: moderately rapid 

Available water capacity: low to moderate 

Potential rooting depth: 60 inches or more 

Runoff: medium 

Hazard of erosion by water: slight 

Hazard of erosion by wind: very slight 

Shrink-swell potential: |ow 

Salinity: very slight to moderate 

Calcium carbonate equivalent: greater than 10 
percent below 3 inches 

Corrosivity: steel—high, concrete—low 
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Momoli 


Parent material: mixed fan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: somewhat excessively drained 

Permeability: moderately rapid 

Available water capacity: low 

Potential rooting depth: 60 inches or more 

Runoff: medium 

Hazard of erosion by water: slight 

Hazard of erosion by wind: very slight 

Shrink-swell potential: \ow 

Salinity: none to very slight 

Calcium carbonate equivalent: \ess than 5 percent 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

¢ Soils in drainages that are gravelly and sandy and 
that flood 

¢ Ajo soils that have a hardpan at a moderate depth 
* Pinamt soils that have 18 to 35 percent clay 

* Soils that are shallow to moderately deep to 
bedrock 


Similar inclusions: 

¢ Hickiwan soils that have loam surface textures 
* Rillito soils that have 15 to 35 percent rock 
fragments 


Use and Management 


Major current use: rangeland 


Soil-related factors: 

* Hickiwan—droughtiness, depth to hardpan, 
calcareous 

¢ Gunsight—calcareous, droughtiness, hazard of 
seepage, excess salt content 

* Momoli scils—droughtiness, content of rock 
fragments, hazard of seepage 


Rangeland 


Dominant vegetation on the Hickiwan soil: 

* Potential plant community—creosotebush, 
threeawns, triangle bursage, white ratany, cacti, bush 
muhly, ocotillo 

¢ Present plant community—creosotebush, triangle 
bursage, cacti, ocotillo 


Dominant vegetation on the Gunsight soil: 

* Potential plant community—creosotebush, triangle 
bursage, white bursage, paloverde, fluffgrass, 
saguaro 
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¢ Present plant community—creosotebush, triangle 
bursage, white bursage, paloverde, fluffgrass, 
saguaro 


Dominant vegetation on the Momoli soil: 

* Potential plant community—creosotebush, bush 
muhly, white ratany, triangle bursage, annual grasses 
and forbs 

* Present plant community—creosotebush, white 
ratany, annual grasses and forbs 


General management considerations: 

* These soils are easily traversed by livestock. 
* Production of forage for livestock grazing is 
limited by low rainfall and unfavorable soil 
characteristics. 

* Included soils within the drainageways produce 
most of the forage for livestock in this unit. 


Suitable management practices: 

* Grazing management should be focused on 
improving the drainageways to increase total forage 
production. 


Wildlife Habitat Suitability 


Desertic herbaceous piants: poorly suited 
Desertic shrubs and trees: poorly suited 


Interpretive Groups 


Land capability classification: 
Hickiwan, Gunsight, and Momoli soils—Vils 
nonirrigated 


Range site: 

Hickiwan soil—Limy Upland, 7-10" p.z. 

Gunsight and Momoli soils—Limy Upland, Deep, 
7-10" p.z. 


37—Hyder-Rock outcrop-Guvo complex, 
10 to 45 percent slopes 


Setting 


Landform: hills 

Slope range: Hyder—15 to 45 percent, Guvo—10 to 
25 percent 

Elevation: 1,400 to 2,500 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 

Frost-free period: 250 to 300 days 


Composition 
Hyder and similar soils: 40 percent 
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Soil Survey 


Figure 13.—Typical landscape of Keysto-Riverwash complex, 0 to 5 percent slopes, after a heavy rain. 


Rock outcrop: 25 percent 

Guvo and similar soils: 25 percent 

Contrasting inclusions: 10 percent 
Typical Profile 

Hyder 


Rock fragments on surface: 45 to 65 percent 

0 to 1 inch—brown extremely cobbly fine sandy loam 
1 to 7 inches—brown extremely cobbly loam 

7 inches—unweathered basalt bedrock 


Guvo 


Rock fragments on surface: 45 to 60 percent 


0 to 1 inch—brown very cobbly fine sandy loam 

1 to 18 inches—brown very cobbly loam, calcareous 
18 to 24 inches—indurated hardpan 

24 inches—unweathered basalt bedrock 


Soil Properties and Qualities 
Hyder 


Parent material: slope alluvium and colluvium from 
basalt 

Depth class: very shallow and shallow 

Depth to unweathered bedrock: 5 to 20 inches 

Drainage class: somewhat excessively drained 

Permeability: moderate 
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Available water capacity: very low 

Potential rooting depth: 5 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 
Hazard of erosion by wind: very slight 
Shrink-swell potential: low 

Calcium carbonate equivalent: 3 to 10 percent 
Corrosivity: steel—high, concrete—low 


Rock Outcrop 


Rock outcrop consists of barren rock that occurs 
as ledges, boulder piles, and nearly vertical cliffs of 
basalt. Rock outcrop also includes areas where the 
depth to bedrock is less than 4 inches. The higher 
percentage of Rock outcrop is in areas near the 
hilltops. 


Guvo 


Parent material: slope alluvium from basalt 

Depth class: very shallow and shallow (to a 
hardpan) 

Depth to unweathered bedrock: 6 to 30 inches 

Drainage class: well drained 

Permeability: moderate 

Available water capacity: very low 

Potential rooting depth: 5 to 20 inches 

Runoff: medium to rapid 

Hazard of erosion by water: slight to moderate 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Caicium carbonate equivalent: 1 to 40 percent 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Soils that are moderately deep to bedrock 

* Gachado soils that have more than 18 percent clay 
¢ Limestone rock outcrop 


Similar inclusions: 

* Stony areas of basalt 

* Guvo soils that have a loam surface texture 

* Guvo soils that have more than 25 percent clay 
content 


Use and Management 
Major current use: rangeland 
Soil-related factors: slope, depth to hardpan or 
bedrock, droughtiness 
Rangeland 


Dominant vegetation on the Hyder and Guvo soils: 
* Potential plant community—white brittlebush, bush 
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muhly, triangle bursage, creosotebush, threeawns, 
paloverde, cacti, ocotillo, slender janusia 

* Present plant community—paloverde, white 
brittlebush, triangle bursage, ocotillo, cacti 


General management considerations: 

* Potential vegetation is dominated by desert trees 
and shrubs. 

* The majority of perennial forage is provided by 
seasonally available browse. 

* Production on this site is limited by shallow soils. 
* Proper grazing distribution is difficult on this unit 
because of steep slopes and the unavailability of 
water. 

* Overgrazing reduces the plant cover and increases 
the rate of erosion. 


Suitable management practices: 

* Encourage uniform grazing on this unit by fencing 
and developing permanent water. 

¢ Improve distribution and utilization by concentrating 
a high number of livestock on the area for a short 
period of time. 

* Use stocker-type cattle on rough slopes that cows 
with calves will avoid. 

* Control erosion and promote forage production with 
proper utilization. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


Interpretive Groups 


Land capability classification: 
Hyder soils—Vlle nonirrigated 
Guvo soils—Vlis nonirrigated 


Range site: 
Hyder and Guvo soils—Basalt Hills, 7-10" p.z. 


38—Keysto-Riverwash complex, 0 to 5 
percent slopes 


Setting 


Lanaform: alluvial fans and stream terraces (fig. 13) 

Hazard of flooding: Keysto—none to rare, 
Riverwash—common 

Slope range: 0 to 5 percent 

Elevation: 3,000 to 5,000 feet 

Mean annual precipitation: 12 to 16 inches 
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Mean annual air temperature: 63 to 67 degrees F. 
Frost-free period: 215 to 250 days 


Composition 


Keysto and similar soils: 75 percent 
Riverwash: 15 percent 
Contrasting inclusions:10 percent 


Typical Profile 
Keysto 


0 to 3 inches—dark brown very gravelly sandy loam 

3 to 24 inches—dark brown extremely cobbly sandy 
loam 

24 to 60 inches—brown to dark brown extremely 
cobbly loamy sand 


Soil Properties and Qualities 
Keysto 


Parent material: mixed fan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: well 

Permeability: moderately rapid 

Available water capacity: low 

Potential rooting depth: 60 or more inches 

Runoff: slow to medium 

Hazard of erosion by water. slight 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Calcium carbonate: coatings on the rock fragments 
in the lower part 

Corrosivity: steel—moderate, concrete—low 


Riverwash 


Riverwash consists of very deep, excessively 
drained, stratified sands, gravel, cobbles, and stones 
from numerous sources. The materials are in the 
drainages of this unit. These materials are subject to 
common flooding and shifting. 


Inclusions 


Contrasting inclusions: 

* Soils that have less organic matter 

« Combate soils that have less than 35 percent rock 
fragments 


Similar inclusions: 
* Keysto soils that receive more precipitation and 
have cooler temperatures 
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Use and Management 


Major current use: rangeland 


Soil-related factors: content of rock fragments, 
hazard of seepage and flooding 


Rangeland 


Dominant vegetation on the Keysto soil: 

* Potential plant community—Arizona cottontop, 
spike dropseed, sideoats grama, bush 

muhly, mesquite, blue paloverde, desert 
hackberry 

* Present plant community—mesquite, paloverde, 
burroweed, cacti, Rothrock grama, Lehmann 
lovegrass, annual grasses and forbs 


General management considerations: 

¢ This soil is easily traversed by livestock. 

* It produces forage for year-round use. 

¢ Brush encroachment is a serious problem on this 
soil. 

¢ Generally, in areas with less than 14 inches of 
average annual precipitation, competition from woody 
plants must be reduced before this soil will respond 
favorably to grazing management practices. In areas 
with higher precipitation, brush management is not 
required for effective vegetative cover. 

* Changes in perennial grass cover are obvious in 
wet versus dry years because of the low water- 
holding capacity of the soil. 


Suitable management practices: 

* Controlled burning is effective in controlling 
poisonous half shrubs such as snakeweed and 
burroweed on this soil. 

* Other suitable range management practices to 
improve grazing distribution and range condition 
include range seeding, fencing, livestock water 
developments and implementing planned grazing 
systems. 

* Control erosion and promote forage production by 
proper utilization of the land. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: well suited 
Desertic shrubs and trees: well suited 


Interpretive Groups 


Land capability classification: 
Keysto soils—Vils nonirrigated 
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Figure 14.—Typical landscape of Lajitas-Bosa-Rock outcrop complex, 15 to 50 percent slopes. Vado-Agustin complex, 1 to 8 percent 
slopes, is in the foreground. 


Range site: 
Keysto soils—Sandy Bottom, 12-16" p.z. 


39—Kohatk-Rock outcrop complex, 10 to 
45 percent slopes 


Setting 


Landform: hills 

Slope range: 10 to 45 percent 

Elevation: 2,000 to 3,500 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 


Kohatk and similar soils: 65 percent 
Rock outcrop and similar soils: 25 percent 
Contrasting inclusions: 10 percent 


Typical Profile 


Kohatk 

Rock fragments on surface: 35 to 45 percent gravel 
and cobbles 

0 to 1 inch—light brown very cobbly fine sandy 
loam 

1 to 10 inches—light brown very cobbly loam, 
calcareous 

10 inches—unweathered limestone bedrock 


Soil Properties and Qualities 


Kohatk 

Parent material: slope alluvium, residuum, and 
colluvium from limestone 

Depth class: very shallow and shallow 

Depth to unweathered bedrock: 6 to 20 inches 

Drainage class: well drained 

Permeability: moderate 
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Available water capacity: very low 

Potential rooting depth: 6 to 20 inches 

Runoff: rapid to very rapid 

Hazard of erosion by water: slight to severe 
Hazard of erosion by wind: very slight 
Shrink-swell potential: \ow 

Calcium carbonate equivalent: 15 to 60 percent 
Corrosivity: steel—high, concrete—low 


Rock Outcrop 


Rock outcrop consists of barren rock that occurs 
as ledges and nearly vertical cliffs of tilted and folded 
formations of limestone and other sedimentary rock. 
Rock outcrop also includes areas where the depth 
to bedrock is less than 4 inches. The higher 
percentage of Rock outcrop is in areas near the 
hilltops. 


Inclusions 


Contrasting inclusions: 
* Delthorny soils that are very shallow and shallow 
to a hardpan over bedrock on lower slopes 


Use and Management 


Major current use: rangeland 


Soil-related factors: very shallow and shallow to 
bedrock, droughtiness, slope 


Rangeland 


Dominant vegetation on the Kohatk sail: 

¢ Potential plant community—paloverde, slim tridens, 
red grama, desert zinnia, jojoba, white brittlebush, 
ocotillo 

* Present plant community—paloverde, ocotillo, 
saguaro, slim tridens, fluffgrass, cacti 


General management considerations: 

* This soil produces forage for year round-use by 
livestock. 

* Steep slopes, rocky surfaces and areas of rock 
outcrop limit access and result in poor grazing 
distribution. 


Suitable management practices: 

* Overcome grazing distribution problems by using 
grazing management practices, such as fencing, 
livestock water developments, and trail construction, 
that will permit more animals to graze in smaller 
areas for shorter periods of time. 


Soil Survey 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


Interpretive Groups 


Land capability classification: 
Kohatk soil—Vlls nonirrigated 


Range site: 
Kohatk soil—Limestone Hills, 10-13" p.z. 


40—Lajitas-Bosa-Rock outcrop-complex, 
15 to 50 percent slopes 


Setting 


Landform: hills and mountains (fig. 14) 

Slope range: Lajitas—20 to 50 percent, Bosa—15 to 
35 percent 

Elevation: 2,000 to 4,500 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 

Frost-free period: 240 to 260 days 


Composition 


Lajitas and similar soils: 35 percent 
Bosa and similar soils: 30 percent 
Rock outcrop: 25 percent 
Contrasting inclusions: 10 percent 


Typical Profile 
Lajitas 
0 to 6 inches—brown very gravelly fine sandy loam 
6 inches—unweathered andesite bedrock 
Bosa 


0 to 1 inch—brown gravelly fine sandy loam 

1 to 6 inches—reddish brown very gravelly loam 

6 to 8 inches—weathered bedrock that has clay films 
on the fragments 

8 inches—-unweathered andesite bedrock 


Soil Properties and Qualities 


Lajitas 


Parent material: slope alluvium from andesite 
Depth class: very shallow and shallow 
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Depth to unweathered bedrock: 4 to 20 inches 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 4 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Calcium carbonate: some areas have coats on the 
fractures of the bedrock 

Corrosivity: steel—moderate, concrete—low 


Bosa 


Parent material: residuum, colluvium, and slope 
alluvium from andesite 

Depth class: very shallow and shallow 

Depth to unweathered bedrock: 6 to 20 inches 

Drainage class: well drained 

Permeability: moderate 

Available water capacity: very low 

Potential rooting depth: 6 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: slight 

Shrink-swell potential: low 

Calcium carbonate: some areas have coats on the 
fractures of the bedrock 

Corrosivity: steel—high, concrete—low 


Rock Outcrop 


Rock outcrop consists of barren rock that occurs 
as ledges, massive boulders, and nearly vertical 
cliffs of andesite. Rock outcrop also includes areas 
where the depth to bedrock is less than 4 inches. The 
higher percentage of Rock outcrop is in areas near 
the hilltops and mountaintops. 


Inclusions 


Contrasting inclusions: 

* Delthorny soils that are very shallow and shallow 
to a hardpan over bedrock on the lower slopes 

¢ Stagecoach soils that are very deep and 
calcareous 

* Granolite soils that have over 35 percent clay 

* Soils that are moderately deep to bedrock 


Similar inclusions: 

* Lajitas and Bosa soils that are calcareous 

¢ Lajitas and Bosa soils that have surface textures of 
sandy loam 


Use and Management 


Major current use: rangeland 
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Soil-related factors: slopes, content of rock 
fragments, droughtiness 


Rangeland 


Dominant vegetation on the Lajitas soil: 

¢ Potential plant community—creosotebush, shrubby 
buckwheat, brittlebush, paloverde, jojoba, club moss, 
bush muhly, sideoats and slender grama, threeawns, 
tanglehead, ocotillo 

* Present plant community—creosotebush, shrubby 
buckwheat, brittlebush, paloverde, jojoba, bush 
muhly, sideoats grama, tanglehead, ocotillo 


Dominant vegetation on the Bosa soil: 

* Potential plant community—sideoats grama, 
slender grama, bush muhly, jojoba, paloverde, club 
moss, triangle bursage, ocotillo, cacti 

* Present plant community—sideoats grama, slender 
grama, jojoba, paloverde, club moss, triangle 
bursage, ocotillo, cacti 


General management considerations: 

¢ This soil produces forage for year round-use by 
livestock. 

¢ Steep slopes, rocky surfaces, and areas of rock 
outcrop limit access and result in poor grazing 
distribution. 


Suitable management practices: 

¢ Overcome grazing distribution problems by using 
grazing management practices, such as fencing, 
livestock water developments, and trail construction, 
that will permit more animals to graze in smaller 
areas for shorter periods of time. 

¢ Use stocker-type cattle on rough slopes that cows 
with calves will avoid. 

* Control erosion and promote forage production with 
proper utilization. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Wildlife Habitat Suitability 


Lajitas 
Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


Bosa 
Desertic herbaceous plants: suited 
Desertic shrubs and trees: suited 


Interpretive Groups 


Land capability classification: 
Lajitas and Bosa soils—Vile nonirrigated 
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Range site: 
Lajitas and Bosa soils—Volcanic Hills, 10-13" p.z. 


41—Lampshire-Pantak-Rock outcrop 
complex, 25 to 60 percent slopes 


Setting 


Landform: hills and mountains 

Slope range: 25 to 60 percent 

Elevation: 3,200 to 5,300 feet 

Mean annual precipitation: 12 to 16 inches 

Mean annual air temperature: 63 to 67 degrees F. 
Frost-free period: 215 to 250 days 


Composition 


Lampshire and similar soils: 40 percent 
Pantak and similar soils: 30 percent 
Rock outcrop: 20 percent 

Contrasting inclusions: 10 percent 


Typical Profile 
Lampshire 


0 to 6 inches—dark grayish brown extremely gravelly 
sandy loam 

6 inches—highly fractured bedrock in upper 2 inches, 
then unweathered andesite 


Pantak 


0 to 1 inch—brown to dark brown very gravelly sandy 
loam 

1 to 4 inches—brown very gravelly sandy loam 

4 to 14 inches—yellowish brown very gravelly sandy 
clay loam 

14 inches—unweathered andesite bedrock 


Soil Properties and Qualities 
Lampshire 


Parent material: slope alluvium and colluvium from 
andesite 

Depth class: very shallow and shallow 

Depth to unweathered bedrock: 4 to 20 inches 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 4 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 


Soil Survey 


Corrosivity: steel—moderate, concrete—low 
Pantak 


Parent material: slope alluvium and residuum from 
igneous rock 

Depth class: very shallow and shallow 

Depth to unweathered bedrock: 4 to 20 inches 

Drainage class: well drained 

Permeability: moderate 

Available water capacity: very low 

Potential rooting depth: 4 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Calcium carbonate: some coatings on the fractures 
of the bedrock 

Corrosivity: steel—moderate, concrete—low 


Rock Outcrop 


Rock outcrop consists of barren rock that occurs 
as ledges, massive boulders, and nearly vertical 
cliffs of andesite, granite, and schist. Rock outcrop 
also includes areas where the depth to bedrock is 
less than 4 inches. The higher percentage of Rock 
outcrop is in areas near hilltops and mountaintops. 


inclusions 


Contrasting inclusions: 

« Chiricahua soils that have greater than 35 percent 
clay 

e Soils moderately deep to bedrock 


Similar inclusions: 

¢ Soils with less organic matter 

¢ Pantak soils that have a loam surface texture 
* Lampshire and Pantak soils that receive more 
precipitation and are cooler 


Use and Management 
Major current use: rangeland 


Soil-related factors: very shallow and shallow to 
bedrock, slope, content of rock fragments 


Rangeland 


Dominant vegetation on the Lampshire soil: 

¢ Potential plant community—shrubby buckwheat, 
plains lovegrass, cane beardgrass, ocotillo, sideoats 
grama, jojoba 

e Present plant community—mesquite, jojoba, 
sideoats grama, slender grama, snakeweed 
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Dominant vegetation on the Pantak soil: 

* Potential plant community—sideoats grama, purple 
grama, cane beardgrass, plains lovegrass 

¢ Present plant community—curly mesquite, Schott’s 
agave, mesquite, prickly pear, snakeweed 


General management considerations: 

* This unit produces forage for year-round use. 

* Steep slopes, rocky surfaces and areas of rock 
outcrop limit access and result in poor grazing 
distribution. 

* Overcome grazing distribution problems by using 
grazing management practices, such as fencing, 
livestock water developments, and trail construction, 
that will permit more animals to graze in smaller 
areas for shorter periods of time. 

¢ Improve grazing distribution and range conditions 
by controlled burning and brush management. 


Suitable management practices: 

¢ Use stocker-type cattle on rough slopes that cows 
with calves will avoid. 

* Control erosion and promote forage production with 
proper utilization. 

¢ Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 
Desertic shrubs and trees: suited 


Interpretive Groups 


Land capability classification: 
Lampshire and Pantak soils—Vlle nonirrigated 


Range site: 
Lampshire and Pantak soils—Volcanic Hills, 12-16" 
p.z. 


42—Mohall loam, 0 to 2 to percent slopes 


Setting 


Landform. fan terraces 

Slope range: 0 to 2 percent 

Elevation: 1,600 to 1,900 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 


Composition 


Mohall and similar soils: 85 percent 
Contrasting inclusions: 15 percent 
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Typical Profile 


0 to 3 inches—light brown loam 

3 to 21 inches—reddish brown clay loam 

21 to 42 inches—reddish brown and white loam, 
calcareous 

42 to 60 inches—pink and white sandy clay loam, 
calcareous 


Soil Properties and Qualities 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderately slow 

Available water capacity: high 

Potential rooting depth: 60 or more inches 

Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderate 

Shrink-swell potential: moderate 

Salinity: none to very slight 

Calcium carbonate equivalent: greater than 15 
percent below 20 inches 

Corrosivity: steel—high concrete—low 


Inclusions 


Contrasting inclusions: 

¢ Denure soils that have fine sandy loam textures 
* Vecont soils in drainages that have fine textures 
and flood 


Use and Management 


Major current use: rangeland 


Soil-related factors: hazard of wind erosion and 
seepage, droughtiness 


Rangeland 


Dominant vegetation on the Mohall soil: 

« Potential plant community—bush muhly, big galleta, 
threeawn, annuals 

¢ Present plant community—creosotebush, triangle 
bursage, scattered mesquite, annual grasses 


General management considerations: 

¢ This soil is easily traversed by livestock. 

¢ It produces forage for year-round use. 

* Carrying capacities are generally low except in 
years of good winter and spring precipitation. 


Suitable management practices: 
¢ This soil will respond to grazing management. 
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* Grazing management to improve grazing 
distribution is most economically practiced by turning 
livestock water developments on and off. 


Cropland 


General management considerations: 

* A tillage pan forms easily if this soil is tilled when 
wet. 

* Intake rates and slope can affect uniform 
distribution of irrigation water. 

* Moderately slow permeability can cause water to 
pond, damaging crops. 


Suitable management practices: 

* Ripping or chiseling when the soil is dry breaks up 
tillage pans. This increases the effective rooting 
depth, enhances root development, and improves 
internal drainage. 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* When designing irrigation systems on soils that 
have slow permeability rates, protect crops from 
damage by adjusting the length of runs so that they 
allow infiltration but do not permit water to stand on 
the soil surface. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 

Desertic shrubs and trees: poorly suited 

Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well suited 


Interpretive Groups 


Land capability classification: 
Mohall soil—lI irrigated and Vilc nonirrigated 


Range sile: 
Mohall soil—Loamy Upland, 7-10" p.z. 


43—Mohall-Pahaka complex, 1 to 3 
percent slopes 


Setting 


Landform: fan terraces 

Slope range: Mohall—1 to 3 percent, Pahaka—1 to 2 
percent 

Elevation: 1,400 to 2,400 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 

Frost-free period: 250 to 300 days 


Soil Survey 


Composition 


Mohall and similar soils: 40 percent 
Pahaka and similar soils: 40 percent 
Contrasting inclusions: 20 percent 


Typical Profile 
Mohall 


0 to 16 inches—yellowish brown fine sandy loam 

16 to 29 inches—strong brown sandy clay loam 

29 to 53 inches—light yellowish brown loam, 
calcareous 

53 to 60 inches—light yellowish brown fine sandy 
loam, calcareous 


Pahaka 


0 to 3 inches—yellowish brown sandy loam 

3 to 14 inches—brown sandy loam 

14 to 25 inches—yellowish brown sandy loam 

25 to 30 inches—strong brown sandy loam 

30 to 60 inches—yellowish red and light brown clay 
loam 


Soil Properties and Qualities 
Mohall 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderately slow 

Available water capacity: high 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderately high 

Shrink-swell potential: moderate 

Calcium carbonate equivalent: greater than 15 
percent below 20 inches 

Salinity: none to very slight 

Corrosivity: steel—high, concrete—low 


Pahaka 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderately rapid in the upper part and 
moderately slow in the lower part 

Available water capacity: moderate 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderately high 
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Shrink-sweill potential: moderate in the lower part 

Calcium carbonate equivalent: less than 5 
percent 

Salinity: none to very slight 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Denure soils that have sandy loam textures 
throughout 

¢ Valencia soils that receive extra runoff water 


Similar inclusions: 
* Pahaka soils that have loam surface textures 


Use and Management 


Major current use: rangeland 


Soil-related factors: hazard of wind erosion and 
seepage, droughtiness, piping 


Rangeland 


Dominant vegetation on the Mohall soil: 

* Potential plant community—white bursage, bush 
muhly, threeawns, annual grasses and forbs 

« Present plant community—creosotebush, 
mesquite, triangle bursage, annual grasses and forbs 


Dominant vegetation on the Pahaka soil: 

* Potential plant community—bush muhly, threeawns, 
big galleta, creosotebush, white bursage, triangle 
bursage, annual grasses and forbs 

¢ Present plant community—creosotebush, 
mesquite, triangle bursage, annual grasses and 

forbs 


General management considerations: 

* These soils are easily traversed by livestock. 
* They produce forage for year-round use. 

* Carrying capacities are generally low except in 
years of good winter and spring precipitation. 


Suitable management practices: 

* These soils will respond to grazing management. 

* Grazing management to improve grazing 
distribution is most economically practiced by turning 
livestock water developments on and off. 


Cropland 

General management considerations for the Mohall 
Soil: 

* Intake rates and slope can affect uniform 

distribution of irrigation water. 
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* Moderately slow permeability can cause ponding of 
water which can damage crops. 

* To sustain soil productivity, maintain proper soil 
conditions, including good soil tilth, organic matter, 
aeration, and structure. 

* A tillage pan forms easily if this soil is tilled when 
wet. 

* A hazard of wind erosion exists when the soil 
surface is disturbed or left unprotected by vegetation. 


Suitable management practices for the Mohail soil: 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* When designing irrigation systems on soils that 
have slow permeability rates, protect crops from 
damage by adjusting the length of runs so that they 
allow infiltration but do not permit water to stand on 
the soil surface. 

* Rotate crops and incorporate crop residue into the 
soil, or add other organic matter on a regular basis, 
to improve fertility and increase the water intake rate 
and available water holding capacity. 

* Ripping or chiseling when the soil is dry breaks up 
tillage pans. This increases the effective rooting 
depth, enhances root development, and improves 
internal drainage. 

e Wind erosion can be reduced by keeping the soil 
rough and cloddy when it is not protected by 
vegetation. 


General management considerations for the Pahaka 
soil: 

¢ Intake rates and slope can affect uniform 

distribution of irrigation water. 

¢ Excessive cultivation can result in the formation of 

a tillage pan. 

* To sustain soil productivity, maintain proper soil 

conditions, including good soil tilth, organic matter, 

aeration, and structure. 

* A hazard of wind erosion exists when the soil 

surface is disturbed or left unprotected by vegetation. 


Suitable management practices for the Pahaka soil: 
* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* Tillage pans can be broken by ripping when the soil 
is dry. This increases the effective rooting depth, 
enhances root development, and improves internal 
drainage. Roots are not restricted and can easily 
grow in all directions. 

¢ Maintain fertility and tilth by returning all crop 
residue to the soil and using a cropping system that 
includes grasses, legumes or grass-legume 
mixtures. 
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* Wind erosion can be reduced by keeping the soil 
rough and cloddy when it is not protected by 
vegetation. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 

Desertic shrubs and trees: poorly suited 

Grain and seed crops, irrigated: welt suited 
Domestic grasses and legumes, irrigated: well suited 


Interpretive Groups 


Land capability classification: 
Mohall soi!l—tle irrigated and Vile nonirrigated 
Pahaka soil—tle irrigated and Vile nonirrigated 


Range site: 
Pahaka and Mohall soiis—Sandy Loam Upland, 7-10" 


p.z. 


44—Mohall-Trix complex, 0 to 1 percent 
slopes 


Setting 


Landform: Mohall—fan terraces and stream terraces, 
Trix—alluvial fans 

Hazard of flooding: Mohall—none, Trix—rare to 
occasional 

Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,200 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 

Frost-free period: 250 to 300 days 


Composition 


Mohall and similar soils: 50 percent 
Trix and similar soils: 40 percent 
Contrasting inclusions: 10 percent 


Typical Profile 
Mohall 


0 to 6 inches—strong brown sandy loam 

6 to 20 inches—reddish brown clay loam 

20 to 40 inches—reddish brown clay loam, 
calcareous 

40 to 60 inches—light reddish brown clay loam, 
calcareous 


Trix 


0 to 11 inches—strong brown very fine sandy loam 
11 to 22 inches—brown loam 


Soil Survey 


22 to 60 inches—yellowish red and reddish yellow 
sandy clay loam 


Soil Properties and Qualities 
Mohall 


Parent material: mixed fan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderately slow 

Available water capacity: moderate to high 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderately high 

Shrink-sweill potential: moderate 

Calcium carbonate equivalent: greater than 15 
percent below 20 inches 

Salinity: none to very slight 

Corrosivity: steel—high, concrete low 


Trix 


Parent material: mixed fan aliuvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderate in the upper part and 
moderately slow in the lower part 

Available water capacity: moderately high 

Potential rooting depth: 60 inches or more 

Runoff: siow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderately high 

Shrink-sweil potential: moderate 

Calcium carbonate: less than 15 percent in the upper 
part and greater than 15 percent in the lower part 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Tucson soils that have desert pavement and 
gravelly surface textures 

¢ Casa Grande soils that are saline-sodic 


Similar inclusions: 

e Pahaka and Valencia soils that have a thicker 
surface horizon of sandy loam material 

¢ Wintersburg soils that are calcareous 

* Mohall soils that have surface textures of very fine 
sandy loam or loam 

* Trix soils that have silty clay loam textures in the 
lower part 
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Use and Management 


Major current use: rangeland 


Soil-related factors: 
* Mohall soil—hazard of wind erosion and seepage 
« Trix soil—hazard of flooding, piping 


Rangeland 


Dominant vegetation on the Mohall soil: 

* Potential plant community—white bursage, bush 
muhly, threeawns, annuals 

* Present plant community—mesquite, 
creosotebush, annual grasses and forbs 


Dominant vegetation on the Trix soil: 

* Potential plant community—bush muhly, threeawns, 
dropseeds, big galleta, Arizona cottontop, mesquite 

¢ Present plant community—mesquite, wolfberry, 
Rothrock grama, annuals 


General management considerations for the Mohall 
soil: 

¢ This soil is easily traversed by livestock. 

¢ It produces forage for year-round use. 

* Carrying capacities are generally low except in 

years of good winter and spring precipitation. 


Suitable management practices for the Mohall soil: 

¢ This soil will respond to grazing management. 

¢ Grazing management to improve grazing 
distribution is most economically practiced by turning 
livestock water developments on and off. 


General management considerations for the Trix soif: 
* This soil is easily traversed by livestock. 

* It produces forage for year-round use. 

* Livestock prefer this soil because of the availability 
of shade, easy access, and seasonal water from 
flooding of shallow drainageways. 

¢ When the protective plant cover is depleted by 
overgrazing, the soil is susceptible to rill and gully 
erosion. 


Suitable management practices for the Trix soil: 

* Grazing management utilizing fencing can help 
improve the use of forage produced after flooding and 
maintain the plant cover. 
* Brush management is needed to keep mesquite 
from dominating the soil. 

* Other suitable range management practices to 
improve grazing distribution and range condition 
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include livestock water development, range seeding, 
gully control and water spreading systems. 


Cropland 


General management considerations for the Mohall 
soil: 

* Intake rates and slope can affect uniform 

distribution of irrigation water. 

* Moderately slow permeability can cause water to 

pond, damaging crops. 

* To sustain soil productivity, maintain proper soil 

conditions, including good soil tilth, organic matter, 

aeration, and structure. 

* A tillage pan forms easily if this soil is tilled when 

wet. 

* Hazard of wind erosion exists when the soil 

surface is disturbed or left unprotected by vegetation. 


Suitable management practices for the Mohall soil: 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

¢ When designing irrigation systems on soils that 
have slow permeability rates, protect crops from 
damage by adjusting the length of runs so that they 
allow infiltration but do not permit water to stand on 
the soil surface. 

* Rotate crops and incorporate crop residue into the 
soil, or add other organic matter on a regular basis, 
to improve fertility and increase the water intake rate 
and available water holding capacity. 

e Ripping or chiseling when the soil is dry breaks up 
tillage pans. This increases the effective rooting 
depth, enhances root development, and improves 
internal drainage. 

* Reduce wind erosion by keeping the soil rough 
and cloddy when it is not protected by vegetation. 


General management considerations for the Trix soil: 
¢ Intake rates and slope can affect uniform 
distribution of irrigation water. 

¢ These soils have a hazard of flooding. 

* Moderate permeability in the upper part of this soil 
can cause deep percolation, which can result in the 
leaching of plant nutrients. 

* Moderately slow permeability in the lower part of 
this soil can cause water to pond, damaging crops. 
« To maintain soil productivity, sustain proper soil 
conditions, including good soil tilth, organic matter, 
aeration, and structure. 

* Distribution of irrigation water is affected by 
contrasting textures and/or permeability rates. 
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Suitable management practices for the Trix soil: 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* The risk of flooding can be reduced by the use of 
levees, dikes and diversions. 

* Apply irrigation water in amounts sufficient to wet 
the root zone but small enough to minimize the 
leaching of plant nutrients. 

* When designing irrigation systems on soils that 
have slow permeability rates, protect crops from 
damage by adjusting the length of runs so that they 
allow infiltration but do not permit water to stand on 
the soil surface. 

* Onsite investigations are needed to identify 
contrasting textures and/or permeability rates prior to 
land leveling fields to assure uniform irrigation water 
distribution. 


Wildlife Habitat Suitability 


Mohall 

Desertic herbaceous plants: poorly suited 

Desertic shrubs and trees: poorly suited 

Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well suited 


Trix 

Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 

Desertic riparian herbaceous plants: poorly suited 
Desertic riparian shrubs and trees: poorly suited 
Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well suited 


Interpretive Groups 


Land capability classification: 
Mohall soit—lle irrigated and Vile nonirrigated 
Trix soil—llw irrigated and VIlw nonirrigated 


Range site: 
Mohall soii—Sandy Loam Upland, 7-10" p.z. 
Trix soii—Loamy Bottom, 7-10" p.z. 


45—Nahda-Stagecoach complex, 1 to 15 
percent slopes 


Setting 


Landform: fan terraces 

Slope range: Nahda—1 to 15 percent, Stagecoach— 
3 to 15 percent and above 2,000 feet 

Elevation: 1,800 to 3,000 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 


Soil Survey 


Frost-free period: 240 to 260 days 


Composition 


Nahda and similar soils: 50 percent 
Stagecoach and similar soils: 40 percent 
Contrasting inclusions: 10 percent 


Typical Profile 
Nahda 


Rock fragments on surface: 50 percent 

0 to 2 inches—tight brown extremely gravelly sandy 
loam 

2 to 12 inches—yellowish red extremely gravelly 
sandy clay 

12 to 36 inches—red extremely gravelly sandy clay, 
calcareous 

36 to 60 inches—indurated hardpan 


Stagecoach 


Rock fragments on surface: 45 percent 

0 to 2 inches—brown very gravelly sandy loam 

2 to 23 inches—brown very gravelly sandy loam 

23 to 38 inches—reddish yellow extremely gravelly 
sandy loam, calcareous 

38 to 60 inches—light brown very gravelly sandy 
loam, calcareous 


Soil Properties and Qualities 
Nahda 


Parent material: mixed fan alluvium 

Depth class: moderately deep (to a hardpan) 

Depth to unweathered bedrock: greater than 60 
inches 

Drainage class: well drained 

Permeability: slow 

Available water capacity: low 

Potential rooting depth: 20 to 40 inches 

Runoff: slow to medium 

Hazard of erosion by water: slight 

Hazard of erosion by wind: very slight 

Shrink-swell potential: moderate 

Calcium carbonate equivalent: greater than 15 
percent in the lower part 

Salinity: none to very slight 

Corrosivity: steel—high, concrete—low 


Stagecoach 


Parent material: mixed fan alluvium 
Depth class: very deep 

Drainage class: well drained 
Permeability: moderately rapid 
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Available water capacity: low 

Potential rooting depth: 60 inches or more 

Runoff: medium 

Hazard of erosion by water: slight 

Hazard of erosion by wind: very slight 

Shrink-sweill potential: low 

Calcium carbonate equivalent: greater than 5 percent 
below 10 inches 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Delnorte soils that are shallow to a hardpan 

¢ Arizo soils in drainages that are sandy and gravelly 
and flood 

* Bucklebar soils are very deep and have sandy clay 
loam and clay loam textures 


Similar inclusions: 

* Soils that are high in clay and have less than 35 
percent rock fragments and a hardpan 

* Soils that are high in clay and shallow to a hardpan 
¢ Nahda soils that have surface textures of fine 
sandy loam 

* Caracara soils that have bedrock under the 
hardpan 


Use and Management 


Major current use: rangeland 


Soil-related factors: 

¢ Nahda—clayey texture, depth to hardpan, slow 
permeability, droughtiness 

* Stagecoach—slope, calcareous, hazard of 
seepage, droughtiness 


Rangeland 


Dominant vegetation on the Nahda soil: 

¢ Potential plant community—paloverde, ironwood, 
mesquite, bush muhly, threeawns, black grama, 
triangle bursage, plains bristlegrass, Arizona 
cottontap 

* Present plant community—creosotebush, ocotillo, 
paloverde, triangle bursage, ironwood 


Dominant vegetation on the Stagecoach soil: 

* Potential plant community—creosotebush, bush 
muhly, red grama, slim tridens, threeawns, desert 
zinnia, coldenia, paloverde 

¢ Present plant community—creosotebush, 
paloverde, triangle bursage, white ratany, ocotillo, 
fluffgrass, ironwood, saguaro, cholla, annual grasses 
and forbs 
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General management considerations for the Nahda 
soil: 

* This soil is easily traversed by livestock. 

¢ It produces forage for year-round use. 

¢ Brush encroachment is a serious problem on much 

of this soil. The competition from woody plants must 

be reduced before this unit will respond to grazing 

management. 

* This area has inclusions of Clayey Upland Range 

Sites. 


Suitable management practices for the Nahda soil: 
* Suitable range management practices to improve 
grazing distribution and range condition include 
fencing, livestock water developments, and range 
seeding. 


General management considerations for the 
Stagecoach soil: 

* Included soils in drainageways in this unit produce 

most of the forage used by livestock. 


Suitable management practices for the Stagecoach 
soil: 

* Grazing management should be focused 

on improving forage production in these 

drainageways. 

* Other suitable range management practices 

to improve grazing distribution and range condition 

include fencing and livestock water development. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


Interpretive Groups 


Land capability classification: 
Nahda and Stagecoach soils—VIls nonirrigated 


Range site: 
Nahda soil—Loamy Upland, 10-13" p.z. 
Stagecoach soil—Limy Upland, Deep, 10-13" p.z. 


46—Oracle-Romero-Rock outcrop 
complex, 5 to 35 percent slopes 


Setting 


Landform: hills 

Slope range: Oracle—5 to 15 percent, Romero—5 to 
35 percent 

Elevation: 3,000 to 4,200 feet 

Mean annual precipitation: 12 to 16 inches 
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Mean annual air temperature: 63 to 67 degrees F. 
Frost-free period: 215 to 250 days 


Composition 


Oracle and similar soils: 40 percent 
Romero and similar soils: 40 percent 
Rock outcrop: 10 percent 
Contrasting inclusions: 10 percent 


Typical Profile 
Oracle 


Rock fragments on surface: 30 percent gravel and a 
few scattered cobbles and stones 

0 to 1 inch—yellowish brown gravelly sandy loam 

1 to 5 inches—brown gravelly sandy loam 

5 to 13 inches—reddish brown gravelly sandy clay 
loam 

13 to 20 inches—-weathered bedrock that has clay 
films on the rock fragments 

20 to 60 inches—weathered granite (grus) 


Romero 


Rock fragments on surface: 40 percent gravel and 
about 5 to 10 percent cobbles and stones 

0 to 1 inch—dark brown very gravelly sandy loam 

1 to 7 inches—dark brown very gravelly sandy loam 

7 to 60 inches—weathered granite (grus) 


Soil Properties and Qualities 
Oracle 


Parent material: slope alluvium and residuum from 
granite 

Depth class: shallow 

Depth to weathered bedrock: 10 to 20 inches 

Depth to unweathered bedrock: greater than 60 
inches 

Drainage class: well drained 

Permeability: moderately slow 

Available water capacity: very low 

Potential rooting depth: 10 to 20 inches 

Runoff: medium to rapid 

Hazard of erosion by water: slight 

Hazard of erosion by wind: slight 

Shrink-swell potential: moderate 

Corrosivity: steel—moderate, concrete—low 


Romero 


Parent material: slope alluvium and residuum from 
granite 

Depth class: very shallow and shallow 

Depth to weathered bedrock: 6 to 20 inches 


Soil Survey 


Depth to unweathered bedrock: greater than 60 
inches 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 6 to 20 inches 

Runoff: medium to very rapid 

Hazard of erosion by water: slight to medium 

Hazard of erosion by wind: slight 

Shrink-swell potential: low 

Corrosivity: steel—moderate, concrete—low 


Rock Outcrop 


Rock outcrop consists of barren rock that occurs 
as ledges, boulders, and nearly vertical cliffs of 
granite and gneiss. Rock outcrop also includes areas 
where the depth to bedrock is less than 4 inches. The 
higher percentage of Rock outcrop is in areas near 
the hilltops. 


inclusions 


Contrasting inclusions: 

* Combate soils that are moderately deep or deep to 
bedrock 

* Keysto soils in drainages that are sandy and 
gravelly and flood 


Similar inclusions: 

e Soils that have slopes greater than 35 percent or 
less than 5 percent 

* Lampshire soils that are very shallow and shallow 
to unweathered bedrock 

¢ Romero soils that have a loam surface texture 


Use and Management 


Major current use: rangeland 
Soil-related factors: depth to bedrock, slope 


Rangeland 


Dominant vegetation on the Oracle soil: 

¢ Potential plant community—sideoats grama, hairy 
grama, slender grama, sprucetop grama, black 
grama, plains lovegrass, false mesquite, shrubby 
buckwheat, cane beardgrass 

« Present plant community—mesquite, sideoats 
grama, slender grama, false mesquite 


Dominant vegetation on the Romero soil: 

* Potential plant community—sideoats, slender and 
black grama, bush muhly, plains lovegrass, shrubby 
buckwheat, dahlia 
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* Present plant community—sideoats, ocotillo, bush 
muhly, mesquite, catclaw acacia, wait-a-bit mimosa 


General management considerations: 

¢ This unit is easily traversed by livestock. 

* It produces forage for year-round use. 

¢ Livestock prefer this unit to adjacent hills and 
mountains. 


Suitable management practices: 

¢ Grazing management, utilizing fencing and 
livestock water developments to control grazing use, 
will result in range improvement. 

* Other suitable range management practices to 
improve range condition include brush management 
and range seeding. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 
Desertic shrubs and trees: suited 


interpretive Groups 


Land capability classification: 
Romero and Oracle soils—Vls nonirrigated 


Range site: 
Romero and Oracle soils—Shallow Upland, 12-16" 
p.z. 


47—Pajarito-Sahuarita complex, 1 to 3 
percent slopes 


Setting 


Landform: fan terraces (fig. 15) 

Slope range: 1 to 3 percent 

Elevation: 2,000 to 3,000 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 
Pajarito and similar soils: 75 percent 
Sahuarita and similar soils: 20 percent 
Contrasting inclusions: 5 percent 

Typical Profile 
Pajarito 


0 to 4 inches—brown sandy loam 
4 to 17 inches—brown fine sandy loam 
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17 to 60 inches—strong brown sandy loam 
Sahuarita 


0 to 4 inches—light brown sandy loam 

4 to 18 inches—brown sandy loam 

18 to 30 inches—light brown fine sandy loam 

30 to 34 inches—brown loam 

34 to 60 inches—reddish brown sandy clay loam 


Soil Properties and Qualities 
Pajarito 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: moderate 
Potential rooting depth: 60 inches or more 
Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderately high 
Shrink-swell potential: low 

Calcium carbonate equivalent: less than 5 percent 
Corrosivity: steel—high, concrete—low 


Sahuarita 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderate in the upper part and 
moderately slow in the lower part 

Available water capacity: moderate 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderately high 

Shrink-swell poiential: low in the upper part and 
moderate in the lower part 

Calcium carbonate equivalent: less than 5 percent in 
the upper part and less than 15 percent in the 
lower part 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Soils that have textures of sandy loam and are in 
drainageways that flood 

* Stagecoach and Vado soils that have more than 35 
percent rock fragments and are calcareous 

* Arizo soils in drainages that are sandy and flood 

¢ Bucklebar soils that have textures of sandy clay 
loam and clay loam 


102 


Soil Survey 


Sod 


Figure 1§.—Typical landscape of Pajarito-Sahuarita complex, 1 to 3 percent slopes, 


Similar inclusions: 

* Hayhook soils that are not calcareous in the upper 
part 

* Agustin soils that have 15 to 35 percent rock 
fragments and less than 18 percent clay 


Use and Management 
Current use: rangeland 
Soil-related factors: droughtiness, hazard of wind 
erosion, piping 
Rangeland 


Dominant vegetation on Pajarito and Sahuarita soils: 
* Potential plant community—creosotebush, bush 
muhly, whitestem paperflower, threeawn, whiplash 
pappusgrass 


* Present plant community—creosotebush, triangle 
bursage, mesquite, annual forbs and grasses 


General management considerations: 

« Areas of these soils are easily traversed by 
livestock. They produce a limited amount of forage for 
year-round use. Forage production, consisting of 
annual forbs and grasses, can be very high in years 
of good winter and spring precipitation. 


Suitable management practices: 

* Grazing management should be focused on 
improving range condition in the drainageways within 
and adjacent to these soils. Other suitable range 
management practices to improve grazing 
distribution and range condition include fencing and 
livestock water developments. 
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Cropland 


General management considerations: 

* Intake rates and slope can affect uniform 
distribution of irrigation water. 

* To sustain soil productivity, maintain proper soil 
conditions, including good soil tilth, organic matter, 
aeration, and structure. 

* A hazard of wind erosion exists when the soil 


surface is disturbed or left unprotected by vegetation. 


¢ Excessive cultivation can result in the formation of 
a tillage pan. 


Suitable management practices: 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* Rotate crops and incorporate crop residue into the 
soil, or add other organic matter on a regular basis, 
to improve fertility and increase the water intake rate 
and available water holding capacity. 

* Wind erosion can be reduced by keeping the soil 
rough and cloddy when it is not protected by 
vegetation. 

* Tillage pans can be broken by ripping when the soil 
is dry. This increases the effective rooting depth, 
enhances root development, and improves internal 
drainage. Roots are not restricted and can easily 
grow in ail directions. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 
Desertic riparian herbaceous plants: suited 
Desertic riparian shrubs and trees: poorly suited 
Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: suited 


Interpretive Groups 


Land capability classification 
Pajarito soil—lle irrigated and Vile nonirrigated 
Sahuarita soil—lle irrigated and Vile nonirrigated 


Range site: 
Pajarito and Sahuarita soils—Limy Fan, 10-13" p.z. 


48—Pantano-Granolite complex, 5 to 25 
percent slopes 


Setting 


Landform: hills 
Slope range: 5 to 25 percent 
Elevation: 2,000 to 3,600 feet 
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Mean annua! precipitation: 10 to 12 inches 
Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 


Pantano and similar soils: 45 percent 
Granolite and similar soils: 40 percent 
Contrasting inclusions: 15 percent 


Typical Profile 
Pantano 


Rock fragments on surface: 50 percent gravel, 10 
percent cobbles 

0 to 2 inches—pale brown extremely gravelly fine 
sandy loam 

2 to 11 inches—light brown very gravelly sandy 
loam, calcareous 

11 to 16 inches—light brown extremely gravelly 
sandy loam, calcareous 

16 to 22 inches—weathered bedrock that has 
calcium carbonate coats on the rock fragments 

22 inches—unweathered diorite bedrock 


Granolite 


Rock fragments on surface: 50 percent gravel, 15 
percent cobble 

0 to 2 inches—reddish brown extremely gravelly 
sandy loam 

2 to 16 inches—dark reddish brown and dark 
yellowish brown extremely gravelly sandy clay 

16 to 24 inches—weathered bedrock that has clay 
films and calcium carbonate coats on the rock 
fragments 

24 inches—unweathered rhyolite bedrock 


Soil Properties and Qualities 
Pantano 


Parent material: slope alluvium from diorite 

Depth class: shallow 

Depth to weathered bedrock: 10 to 20 inches 

Depth to unweathered bedrock: 20 to 30 inches 

Drainage class: well drained 

Permeability: moderate 

Available water capacity: very low 

Potential rooting depth: 10 to 20 inches 

Runoff: rapid to very rapid 

Hazard of erosion by water: slight to moderate 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Calcium carbonate equivalent: greater than 5 percent 
below 2 inches 
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Corrosivity: steel—high, concrete—low 
Granolite 


Parent material: slope alluvium and residuum from 
rhyolite 

Depth class: shallow 

Depth to weathered bedrock: 10 to 20 inches 

Depth to unweathered bedrock: 20 to 30 inches 

Drainage class: well drained 

Permeability: slow 

Available water capacity: very low 

Potential rooting depth: 10 to 20 inches 

Runoff: medium to rapid 

Hazard of erosion by water: slight to moderate 

Hazard of erosion by wind: very slight 

Shrink-swell potential: high 

Calcium carbonate: coatings on the fractures of the 
bedrock 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Stagecoach-like soils that are moderately deep and 
deep to bedrock 

»* Arizo soils in drainages that are gravelly and sandy 
and that flood 

¢ Rock outcrop 

* Delnorte soils that are shallow to a hardpan 


Similar inclusions: 

* Soils that are very shallow to a hardpan over 
bedrock 

* Anklam soils that have less than 35 percent clay 
¢ Slopes greater than 25 percent and less than 5 
percent 

* Pantano soils that have sandy loam or loam 
surface textures 


Use and Management 


Major current use: rangeland 


Soil-related factors: 

* Pantano soils—depth to bedrock, calcareous, 
droughtiness 

* Granolite soils—clayey texture, slopes, depth to 
bedrock 


Rangeland 


Dominant vegetation on the Pantano soil: 

* Potential plant community—creosotebush, 
whitethorn acacia, bush muhly, threeawns, ocotillo, 
paloverde, slim tridens, red grama, cacti 


Soil Survey 


* Present plant community—creosotebush, 
whitethorn acacia, ocotillo, cacti 


Dominant vegetation on the Granolite soil: : 

* Potential plant community—bush muhly, threeawns, 
false mesquite, jojoba, paloverde, saguaro, cacti 

* Present plant community—paloverde, triangle 
bursage, Saguaro, cacti 


General management considerations: 

* This unit is easily traversed by livestock. 

¢ The Granolite soil produces forage for year-round 
use. It will respond to good grazing management. 

* Production of forage for livestock grazing on the 
Pantano soil is limited by unfavorable soil 
characteristics. 


Suitable management practices: 

* Suitable range management practices to improve 
grazing distribution and range condition include 
fencing, livestock water developments, brush 
management, and range seeding. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


Interpretive Groups 


Land capability classification: 
Pantano and Granolite soils—VIls nonirrigated 


Range site: 
Pantano soil—Limy Upland, 10-13" p.z. 
Granolite soili—Shallow Upland, 10-13" p.z. 


49—Pinamt-Momoli complex, 1 to 10 
percent slopes 


Setting 


Landform: Pinamt—fan terraces, Momoli—fan 
terrace and stream terraces 

Slope range: Pinamt—1 to 5 percent, Momoli—1 to 
10 percent 

Elevation: 1,400 to 2,200 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 

Frost-free period: 250 to 300 days 


Composition 


Pinamt and similar soils: 45 percent 
Momoli and similar soils: 40 percent 
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Contrasting inclusions: 15 percent 


Typical Profile 
Pinamt 


Rock fragments on surface: 80 percent gravel and 5 
percent cobble 

0 to 2 inches—light yellowish brown extremely 
gravelly loam 

2 to 11 inches—reddish brown very gravelly clay 
loam 

11 to 20 inches—reddish brown very gravelly sandy 
clay loam, calcareous 

20 to 30 inches—light brown very gravelly sandy clay 
loam, calcareous 

30 to 60 inches—light brown very gravelly sandy 
loam, calcareous 


Momoli 


Rock fragments on surface: 60 percent gravel 
0 to 2 inches—brown very gravelly coarse sandy 


loam 

2 to 12 inches—strong brown gravelly coarse sandy 
loam 

12 to 22 inches—light brown very gravelly coarse 
sandy loam 


22 to 60 inches—light brown very gravelly coarse 
sandy loam 


Soil Properties and Qualities 
Pinamt 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderately slow 

Available water capacity: low 

Potential rooting depth: 60 inches or more but 
severely restricted by a very hard layer at 8 to 17 
inches 

Runoff: slow to medium 

Hazard of erosion by water: slight 

Hazard of erosion by wind: very slight 

Shrink-sweil potential: \ow 

Salinity: slight to moderate in the lower part 

Calcium carbonate equivalent: greater than 15 
percent in lower part 

Corrosivity: steel—high, concrete—low 


Momoli 


Parent material: mixed fan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: somewhat excessively drained 
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Permeability: moderately rapid 

Available water capacity: low 

Potential rooting depth: 60 inches or more 

Runoff: slow to medium 

Hazard of erosion by water: slight 

Hazard of erosion by wind: very slight 
Shrink-swell potential: low 

Salinity: none to very slight 

Calcium carbonate equivalent: less than 5 percent 
Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

¢ Guvo soils that are very shallow and shallow to a 
hardpan over bedrock 

¢ Soils in drainages that are sandy and flood 

* Gunsight soils that are calcareous 

* Soils that have conglomerate bedrock that is deep 
to very deep 


Similar inclusions: 

¢ Denure soils that have gravelly sandy loam 
textures 

* Slopes greater than 10 percent 

* Pinamt soils that have sandy loam surface textures 
* Soils that have an argillic horizon less than 25 
inches thick 


Use and Management 


Major current use: rangeland 


Soil-related factors: droughtiness, content of rock 
fragments, hazard of seepage 


Rangeland 


Dominant vegetation on the Pinamt soil: 

¢ Potential plant community—creosotebush, bush 
muhly, triangle bursage, white ratany, buckhorn cholla 
* Present plant community—creosotebush, triangle 
bursage, white ratany, ocotillo, buckhorn cholla 


Dominant vegetation on the Momoli soil: 

* Potential plant community—bush muhly, 
creosotebush, triangle bursage, white ratany, annual 
grasses and forbs 

* Present plant community—creosotebush, triangle 
bursage, white ratany, annual grasses and forbs 


General management considerations: 

¢ This unit is easily traversed by livestock. 

* Production of forage for livestock grazing is limited 
by low rainfall and unfavorable soil characteristics. 

« Included soils within the drainageways produce 
most of the forage for livestock in this unit. 
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Suitable management practices: 

* Grazing management should be focused on 
improving the drainageways to increase total forage 
production. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


interpretive Groups 


Land capability classification: 
Pinamt and Momoli soils—VIls nonirrigated 


Range site: 
Pinamt and Momoli soils—Limy Upland, Deep, 7-10" 


p.z. 


50—Quilotosa extremely gravelly coarse 
sandy loam, 3 to 15 percent slopes 


Setting 


Landform: hills 

Slope range: 3 to 15 percent 

Elevation: 1,800 to 2,400 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 


Quilotosa and similar soils: 80 percent 
Contrasting inclusions: 20 percent 


Typical Profile 


0 to 8 inches—light brown extremely gravelly coarse 
sandy loam 

8 to 10 inches—weathered bedrock with calcium 
carbonate coats on the rock fragments 

10 inches—unweathered granite bedrock 


Soil Properties and Qualities 


Parent material: mixed slope alluvium and residuum 
Depth class: very shallow and shallow 

Depth to unweathered bedrock: 8 to 20 inches 
Drainage class: somewhat excessively drained 
Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 8 to 20 inches 

Runoff: medium to rapid 

Hazard of erosion by water: slight 

Hazard of erosion by wind: very slight 


Soil Survey 


Shrink-swell potential: low 
Calcium carbonate equivalent: less than 5 percent 
Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

« Momoli soils that are very deep 

* Vaiva soils that have more than 20 percent clay 

* Soils in drainages that are sandy and gravelly and 
that flood 

¢ Rock outcrop 


Similar inclusions: 

¢ Slopes greater than 15 percent 

* Quilotosa soils that have fine sandy loam surface 
textures 


Use and Management 


Major current use: rangeland 


Soil-related factors: depth to bedrock, content of 
rock fragments, droughtiness, hazard of seepage 


Rangeland 


Dominant vegetation on the Quilotosa soil: 

* Potential plant community—paloverde, bush muhly, 
threeawns, white bursage, white ratany, triangle 
bursage, ironwood, creosotebush, saguaro, ocotillo, 
cacti 

* Present plant community—paloverde, triangle 
bursage, saguaro, ocotillo, and cacti 


General management considerations: 

* Potential vegetation is dominated by desert shrubs. 
* The majority of perennial forage is provided by 
seasonally available browse. 

* Production on this site is limited by shallow soils. 

* Proper grazing distribution is difficult on these soils 
because of the unavailability of water. 

* Overgrazing reduces the plant cover and increases 
the rate of erosion. 


Suitable management practices: 

¢ Encourage uniform grazing on these soils by 
fencing and developing permanent water. 

* Improve distribution and utilization by concentrating 
a high number of livestock on the area for a short 
period of time. 

e Use stocker-type cattle on rough slopes that cows 
with calves will avoid. 

* Concentrate management on included soils in 
drainageways where the majority of forage is 
produced. 
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* Control erosion and promote forage production with 
proper utilization. 

¢ Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


Interpretive Groups 


Land capability classification: 
Quilotosa soil—VIlIs nonirrigated 


Range site: 
Quilotosa soil—Shallow Upland, 7-10" p.z. 


51—Quilotosa-Rock outcrop-Vaiva 
complex, 15 to 45 percent slopes 


Setting 


Landaform: hills and mountains 

Slope range: Quilotosa—15 to 45 percent, Vaiva—15 
to 40 percent 

Elevation: 1,500 to 3,200 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 

Frost-free period: 250 to 300 days 


Composition 


Quilotosa and similar soils: 40 percent 
Rock outcrop and similar soils: 30 percent 
Vaiva and similar soils: 25 percent 
Contrasting inclusions: 5 percent 


Typical Profile 
Quilotesa 


0 to 1 inch—strong brown very gravelly sandy loam 

1 to 9 inches—strong brown very gravelly sandy 
loam 

9 inches—unweathered granite bedrock 


Vaiva 


Rock fragments on surface: 15 percent cobble and 
30 percent gravel 

0 to 1 inch—yellowish brown very gravelly loam 

1 to 13 inches—reddish brown very gravelly sandy 
clay loam 

13 to 19 inches—extremely gravelly sandy clay loam 

19 inches—unweathered granite bedrock 
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Soil Properties and Qualities 
Quilotosa 


Parent material: slope alluvium and residuum from 
granite 

Depth class: very shallow and shallow 

Depth to unweathered bedrock: 8 to 20 inches 

Drainage class: somewhat excessively drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 8 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Calcium carbonate equivalent: less than 5 percent 

Corrosivity: steel—high, concrete—low 


Rock Outcrop 


Rock outcrop consists of barren rock that occurs 
as ledges, massive boulders, and nearly vertical 
cliffs of granite. Rock outcrop also includes areas 
where the depth to bedrock is less than 4 inches. The 
higher percentage of Rock outcrop is in areas near 
hilltops and mountaintops. 


Vaiva 


Parent material: slope alluvium and residuum from 
granite 

Depth class: very shallow and shallow 

Depth to unweathered bedrock: 4 to 20 inches 

Drainage class: well drained 

Permeability: moderate 

Available water capacity: very low 

Potential rooting depth: 4 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

¢ Pinamt and Momoli soils that are very deep and 
are on the lower slopes of the hills 

* Soils in drainages that are gravelly and sandy and 
that flood 


Similar inclusions: 

* Soils that are moderately deep to bedrock 
* Quilotosa and Vaiva soils that have surface 
textures of fine sandy loam or sandy loam 
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Use and Management 


Major current use: rangeland 


Soil-related factors: depth to bedrock, slope, content 
of rock fragments, droughtiness 


Rangeland 


Dominant vegetation on the Quilotosa and Vaiva 
Soils: 

* Potential plant community—paloverde, bush muhly, 

threeawns, triangle bursage, white brittlebush, white 

ratany, ironwood, big galleta, saguaro, ocotillo, cacti 

* Present plant community—paloverde, triangle 

bursage, saguaro, ocotillo, cacti 


General management considerations: 

* Potential vegetation is dominated by desert 
shrubs. 

* The majority of perennial forage is provided by 
seasonally available browse. 

¢ Production on this site is limited by shallow soils. 

« Livestock movement is hindered by steep, cobbly 
slopes. 

* Proper grazing distribution is difficult on these soils 
because of steep slopes and lack of water. 

* Overgrazing reduces plant cover and increases the 
rate of erosion. 


Suitable management practices: 

* Encourage uniform grazing on these soils by 
fencing and developing permanent water. 

* Improve distribution and utilization by concentrating 
a high number of livestock on the area for a short 
period of time. 

* Use stocker-type cattle on rough slopes that cows 
with calves will avoid. 

* Concentrate management on included soils in 
drainageways where most of the forage is produced. 
* Control erosion and promote forage production with 
proper utilization. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Wildlife Habitat Suitability 

Desertic herbaceous plants: very poorly suited 

Desertic shrubs and trees: poorly suited 
Interpretive Groups 

Land capability classification: 

Quilotosa and Vaiva soils—Vlle nonirrigated 


Range site: 
Quilotosa and Vaiva soils—Shallow Hills, 7-10" p.z. 


Soil Survey 


52—Romero-Lampshire-Rock outcrop 
complex, 15 to 65 percent slopes 


Setting 


Landform: mountains 

Slope range: 15 to 65 percent 

Elevation: 3,200 to 5,300 feet 

Mean annual precipitation: 12 to 16 inches 

Mean annual air temperature: 63 to 67 degrees F. 
Frost-free period: 215 to 250 days 


Composition 


Romero and similar soils: 35 percent 
Lampshire and similar soils: 30 percent 
Rock outcrop: 30 percent 

Contrasting inclusions: 5 percent 


Typical! Profile 
Romero 


Rock fragments on surface: 40 percent gravel and 
about 5 to 10 percent stones and boulders 

0 to 2 inches—brown to dark brown very gravelly 
sandy loam 

2 to 7 inches—brown to dark brown very gravelly 
sandy loam 

7 to 60 inches—weathered granite (grus) 


Lampshire 


0 to 2 inches—very dark grayish brown very gravelly 
sandy loam 

2 to 8 inches—very dark gray very gravelly sandy 
loam 

8 inches—unweathered granite bedrock 


Soil Properties and Qualities 
Romero 


Parent material: slope alluvium and residuum from 
granite 

Depth class: very shallow and shallow 

Depth to weathered bedrock: 6 to 20 inches 

Depth to unweathered bedrock: greater than 60 
inches 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 6 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: slight 

Shrink-swell potential: low 

Corrosivity: steel—moderate, concrete—low 
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Lampshire 


Parent material: slope alluvium and colluvium from 
igneous and metamorphic rock 

Depth class: very shallow and shallow 

Depth to unweathered bedrock: 4 to 20 inches 

Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 4 to 20 inches 

Runoff: very rapid 

Hazard of erosion by water: moderate to severe 

Hazard of erosion by wind: slight 

Shrink-swell potential: low 

Corrosivity: steel—moderate, concrete—low 


Rock Outcrop 


Rock outcrop consists of barren rock that occurs 
as ledges, massive boulders, and nearly vertical 
cliffs of gneiss and granite. Rock outcrop also 
includes areas where the depth to bedrock is less 
than 4 inches. The higher percentage of Rock outcrop 
is in areas near the mountaintops. 


Inclusions 


Contrasting inclusions: 
* Combate-like soils that are moderately deep and 
deep to bedrock 


Similar inclusions: 

* Slope less than 15 percent and greater than 65 
percent 

* Romero soils that have a loam surface texture 
* Soils that have less organic matter 


Use and Management 


Major current use: rangeland 


Soil-related factors: depth to bedrock, slope, content 
of rock fragments 


Rangeland 


Dominant vegetation on the Romero and Lampshire 
soils: 

* Potential plant community—sideoats grama, 

slender grama, hairy grama, and black grama, 

shrubby buckwheat, plains lovegrass, tanglehead, 

cane beardgrass 

* Present plant community—sideoats grama, bush 

muhly, catclaw acacia, shrubby buckwheat, and 

ocotillo 


General management considerations: 
* This unit produces forage for year-round use. 
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¢ Steep slopes, rocky surfaces and areas of rock 
outcrop limit access, resulting in poor grazing 
distribution. 


Suitable management practices: 

¢ Overcome grazing distribution problems by using 
grazing management practices, such as fencing, 
livestock water developments, and trail construction, 
that will permit more animals to graze in smaller 
areas for shorter periods of time. 

* Controlled burning and brush management help 
improve grazing distribution and range conditions. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 
Desertic shrubs and trees: suited 


Interpretive Groups 


Land capability classification: 
Romero soil—Vlile nonirrigated 
Lampshire soil—Vlle nonirrigated 


Range site: 
Romero and Lampshire soils—Granitic Hills, 12-16” 


p.z. 


53—Romero-Rock outcrop complex, 10 to 
40 percent slopes 


Setting 


Landform: mountains and hills 

Slope range: 10 to 40 percent 

Elevation: 3,200 to 5,000 feet 

Mean annual precipitation: 12 to 16 inches 

Mean annual air temperature: 63 to 67 degrees F. 
Frost-free period: 215 to 250 days 


Composition 


Romero and similar soils: 55 percent 
Rock outcrop and similar soils: 25 percent 
Contrasting inclusions: 20 percent 


Typical Profile 
Romero 


0 to 2 inches—pale brown extremely channery sandy 
loam 

2 to 7 inches—pale brown extremely channery sandy 
loam 

7 to 20 inches—highly fractured schist 

20 inches—unweathered schist bedrock 
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Soil Properties and Qualities 
Romero 


Parent material: slope alluvium from schist 
Depth class: very shallow and shallow 
Depth to weathered bedrock: 4 to 20 inches 
Depth to unweathered bedrock: 20 to 25 inches 
Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: very low 

Potential rooting depth: 4 to 20 inches 
Runoff: rapid to very rapid 

Hazard of erosion by water: slight to severe 
Hazard of erosion by wind: very slight 
Shrink-swell potential: low 

Corrosivity: steel—moderate, concrete—low 


Rock Outcrop 


Rock outcrop consists of barren rock that occurs 
as ledges, massive flags and nearly vertical cliffs of 
schist. Rock outcrop also includes areas where depth 
to bedrock is less than 4 inches. The higher 
percentage of Rock outcrop is in areas near the 
hilltops and mountaintops. 


Inclusions 


Contrasting inclusions: 
* Soils that are calcareous 
* Soils that contain a higher percentage of clay 


Similar inclusions: 
* Slopes less than 10 percent and greater than 40 
percent 


Use and Management 


Major current use: rangeland 


Soil-related factors: depth to bedrock, droughtiness, 
slopes 


Rangeland 


Dominant vegetation on the Romero soil: 

* Potential plant community—sideoats grama, black 
grama, slender grama, ocotillo, false mesquite, 
ratany, tanglehead, mat muhly 

* Present plant community—snakeweed, mesquite, 
ocotillo, false mesquite, fluffgrass, slender grama 


General management considerations: 

* This unit produces forage for year-round use. 

* Steep slopes, rocky surfaces and areas of rock 
outcrop limit access and result in poor grazing 
distribution. 

* Overcome grazing distribution problems by using 
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grazing management practices, such as fencing, 
livestock water developments, and trail construction, 
that will permit more animals to graze in smaller 
areas for shorter periods of time. 

* Controlled burning and brush management help 
improve grazing distribution and range conditions. 


Suitable management practices: 

* Control erosion and promote forage production with 
proper utilization. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 
Desertic shrubs and trees: poorly suited 


Interpretive Groups 


Land capability classification: 
Romero soil-—Vls nonirrigated 


Range site: 
Romero soil—Granitic Hills, 12-16" p.z. 


54—Rositas loamy fine sand, 2 to 5 
percent slopes 


Setting 


Landform: dunes 

Slope range: 2 to 5 percent 

Elevation: 1,400 to 2,000 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 


Rositas and similar soils: 80 percent 
Contrasting inclusions: 20 percent 


Typical Profile 


0 to 1 inch—light yellowish brown loamy fine sand 
1 to 60 inches—light yellowish brown fine sand 


Soil Properties and Qualities 


Parent material: eolian sands 

Depth class: very deep 

Drainage class: somewhat excessively drained 
Permeability: rapid 

Available water capacity: low 

Potential rooting depth: 60 inches or more 
Runoff: very slow 
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Hazard of erosion by water: slight 
Hazard of erosion by wind: high 
Shrink-swell potential: low 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Denure soils that have sandy loam textures 
* Sasco soils that have silt loam textures 

* Soils that are sandy to moderate depths over 
loamy textures 


Similar inclusions: 
* Rositas soils that have fine sand or sand surface 
textures 


Use and Management 


Major current use: rangeland 


Soil-related factors: droughtiness, hazard of wind 
erosion 


Rangeland 


Dominant vegetation on the Rositas soil: 

* Potential plant community—big galleta, Santa Rita 
ihreeawns, dropseeds, Mormon tea, annual grasses 
and forbs 

¢ Present plant community—creosotebush, birdcage 
primrose, big galleta, mesa dropseed, annual 
grasses and forbs 


General management considerations: 

* This soil is not easily traversed, as loose sands 
hinder livestock movement. 

* It does produce forage for year-round use. 

* Grazing must be managed to maintain perennial! 
grass cover, as this soil is very susceptible to wind 
erosion. 


Suitable management practices: 
* Livestock water developments and fencing are very 
important to management of grazing on this soil. 


Wildlife Habitat Suitability 

Desertic herbaceous plants: poorly suited 

Desertic shrubs and trees: poorly suited 
Interpretive Groups 

Land capability classification: 


Rositas—Vlle nonirrigated 


Range site: 
Rositas soili—Sandy Upland, 7-10" p.z. 
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The dunes in this area have formed perpendicular 
to the westerlies. The dunes are stabilized by 
vegetation, mainly creosotebush. 


55—Sasco loam, 0 to 1 percent slopes 


Setting 


Landform: stream terraces 

Hazard of flooding: none to rare 

Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,000 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 


Sasco and similar soils: 80 percent 
Contrasting inclusions: 20 percent 


Typical Profile 


0 to 5 inches—pale brown loam 

5 to 15 inches—pale brown silt loam 

15 to 19 inches—very pale brown silt loam 

19 to 60 inches—pale brown and light yellowish 
brown silt loam 


Soil Properties and Qualities 


Parent material: mixed stream alluvium 
Depth class: very deep 

Drainage class: well drained 
Permeability: moderate 

Available water capacity: high 

Potential rooting depth: 60 or more inches 
Runoff: slow 

Hazard of erosion by water: moderate 
Hazard of erosion by wind: moderate 
Shrink-swell potential: low 

Salinity: none to very slight 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Glenbar soils that have more than 18 percent clay 
* Rositas soils that have a sandy texture 

« Small areas in which the subsoil averages more 
than 18 percent clay 


Similar inclusions: 

* Gilman-like soils that have textures of fine sandy 
loam and loam 

* Sasco soils that have a surface texture of fine 
sandy loam 
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Use and Management 


Major current use: rangeland 


Soil-related factors: hazard of erosion and seepage, 
piping 
Rangeland 


Dominant vegetation on the Sasco soil: 

* Potential plant community—creosotebush, bush 
muhly, mesquite, annual grasses and forbs 

* Present plant community—creosotebush, 
Indianwheat, Coulter mallow, fiddleneck, filaree 


General management considerations: 

* This soil is easily traversed by livestock. 

* Production of forage for livestock grazing is limited 
by low rainfall. 

¢ Forage production, consisting of annual forbs and 
grasses, can be high in years of good winter and 
spring precipitation. 


Suitable management practices: 

* Grazing management to improve grazing 
distribution is most economically practiced by turning 
livestock water developments on and off. 


Cropland 


General management considerations: 

* Intake rates and slope can affect uniform 
distribution of irrigation water. 

* To sustain soil productivity, proper soil conditions 
should be maintained, including good soil tilth, 
organic matter, aeration, and structure. 

* Excessive cultivation can result in the formation of 
a tillage pan. 


Suitable management practices: 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* Help maintain fertility and tilth by returning all crop 
residue to the soil and using a cropping system that 
includes grasses, legumes or grass-legume 
mixtures. 

* Tillage pans can be broken by ripping when the soil 
is dry. This increases the effective rooting depth, 
enhances root development, and improves internal 
drainage. Roots are not restricted and can easily 
grow in all directions. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 

Desertic riparian herbaceous plants: poorly suited 
Desertic riparian shrubs and trees: poorly suited 
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Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well 
suited 


interpretive Groups 


Land capability classification: 
Sasco soil—lle irrigated and Vile nonirrigated 


Range site: 
Sasco soil—Limy Fan, 7-10” p.z. 


56—Soledad-Topawa complex, 1 to 5 
percent slopes 


Setting 


Lanaform: fan terraces 

Slope range: 1 to 5 percent 

Elevation: 2,000 to 3,200 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 


Soledad and similar soils: 40 percent 
Topawa and similar soils: 40 percent 
Contrasting inclusions: 20 percent 


Typical Profile 
Soledad 


0 to 3 inches—brown gravelly loamy sand 

3 to 13 inches—yellowish red gravel sandy loam 

13 to 27 inches—yellowish red very gravelly sandy 
loam 

27 to 60 inches—reddish yellow very gravelly sandy 
loam 


Topawa 


0 to 2 inches—brown very gravelly sandy loam 

2 to 8 inches—reddish brown extremely gravelly 
sandy loam 

8 to 18 inches—reddish brown very gravelly sandy 
clay loam 

18 to 37 inches—yellowish red extremely cobbly 
sandy clay loam 

37 to 60 inches—yellowish red gravelly sandy loam 


Soil Properties and Qualities 


Soledad 


Parent material: mixed fan alluvium 
Depth class: very deep 
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Drainage class: well drained 

Permeability: moderately rapid 

Available water capacity: low 

Potential rooting depth: 60 inches or more 

Runoff: slow to medium 

Hazard of erosion by water: slight 

Hazard of erosion by wind: very slight 

Shrink-swell potential: low 

Calcium carbonate equivalent: less than 10 percent 
Corrosivity: steel—high, concrete—low 


Topawa 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 
Permeability: moderately slow 

Available water capacity: low 

Potential rooting depth: 60 inches or more 
Runoff: stow to medium 

Hazard of erosion by water: slight 
Hazard of erosion by wind: very slight 
Shrink-swell potential: moderate 

Calcium carbonate equivalent: \ess than 10 percent 
Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Vado soils that do not have an argillic horizon 

« Stagecoach soils that are calcareous 

* Arizo soils in drainages that are sandy and flood 
* Nadcha soils that have more than 35 percent clay 
and a hardpan at moderate depths 

¢ Deltharny and Caracara soils that have a hardpan 
over bedrock 


Similar inclusions: 

* Hayhook soils that have less than 15 percent rock 
fragments 

* Soils that are calcareous in the lower part 

* Slopes greater than § percent 

* Soledad and Topawa soils that have surface 
textures of sandy loam, loam, or fine sandy loam 


Use and Management 
Major current use: rangeland 
Soil-related factors: hazard of seepage, content of 
rock fragment, droughtiness 


Rangeland 


Dominant vegetation on the Soledad and Topawa 
Soils: 
° Potential plant community—bush muhly, threeawns, 
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Arizona cottontop, plains bristlegrass, black grama, 
Rothrock grama, mesquite, paloverde, ironwood, 
cacti 

¢ Present plant community—triangle bursage, 
paloverde, ironwood, cacti 


General management considerations: 

¢ This unit is easily traversed by livestock. 

* It produces forage for year-round use. 

¢ Brush encroachment is a serious problem on much 
of this unit. The competition from woody plants must 
be reduced before this unit will respond to grazing 
management. 


Suitable management practices: 

¢ Suitable range management practices to improve 
grazing distribution and range condition include 
fencing, livestock water developments, range 
seeding, proper grazing use, and planned grazing 
systems. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 
Desertic shrubs and trees: suited 


Interpretive Groups 


Land capability classification: 
Soledad and Topawa soils—VIls nonirrigated 


Range site: 
Soledad soils—Sandy Loam Upland, 10-13" p.z. 
Topawa soils—Loamy Upland, 10-13" p.z. 


57—Tatai silt loam, 0 to 2 percent slopes 


Setting 


Landform: flood plains 

Hazard of flooding: rare 

Slope range: 0 to 2 percent 

Elevation: 1,400 to 2,000 feet 

Mean annual! precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 
Tatai and similar soils: 85 percent 
Contrasting inclusions: 15 percent 

Typical Profile 


0 to 24 inches—light brown silt loam 
24 to 36 inches—reddish brown clay loam, 
calcareous, saline-sodic 
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36 to 60 inches—brown clay loam, calcareous, 
saline- sodic 


Soil Properties and Qualities 


Parent material: mixed stream alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderately slow 

Available water capacity: moderate 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of erosion by water: moderate 

Hazard of erosion by wind: moderate 

Shrink-swell potential: moderate 

Salinity: slight to moderate in the upper part and 
moderate to strong in the lower part 

Sodicity: stight in the upper part and moderate to 
strong in the lower part 

Calcium carbonate equivalent: 5 to 15 percent in the 
upper part and greater than 15 percent in the 
lower part 

Corrosivity: steel—high, concrete—moderate 


Inclusions 


Contrasting inclusions: 

¢ Glenbar soils that have silty textures 

* Casa Grande soils that are saline-sodic 
* Rositas soils that have sandy textures 


Similar inclusions: 
* Tatai soils that have surface textures of clay loam 


Use and Management 


Major current use: rangeland 


Soil-related factors: hazard of erosion and flooding, 
shrink-swell potential, piping 


Rangeland 


Dominant vegetation on the Tatai soil: 

* Potential plant community—threeawns, tobosa, 
mesquite, twoflower trichloris, desert saltbush, bush 
muhly, annual grasses and forbs 

* Present plant community—mesquite, 
creosotebush, annual grasses and forbs 


General management considerations: 

* This soil is easily traversed by livestock. 

* It produces forage for year-round use. 

* Livestock prefer this soil because of availability of 
shade, easy access and seasonal water from 
flooding of shallow drainageways. 
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* When the protective plant cover is depleted by 
overgrazing the soil is susceptible to rill and gully 
erosion. 


Suitable management practices: 

¢ Grazing management utilizing fencing can help 
improve the use of forage produced after flooding and 
maintain the plant cover. 

« Brush management is needed to keep mesquite 
from dominating the soil. 

* Other suitable range management practices to 
improve grazing distribution and range condition 
include livestock water development, range seeding, 
gully control, and water spreading systems. 


Cropland 


General management considerations: 

* Intake rates and slope can affect uniform 
distribution of irrigation water. 

¢ The subsoil and substratum have a high content of 
calcium carbonate, salts and sodium, which reduces 
the permeability and the availability of nutrients. 

* Distribution of irrigation water is affected by 
contrasting textures and/or permeability rates. 

* These soils have a hazard of flooding. 

¢ A tillage pan forms easily if this soil is tilled when 
wet. 

* To maintain soil productivity proper soil conditions 
should be sustained, including good soil tilth, organic 
matter, aeration, and structure. 

¢ Moderately slow permeability can cause water to 
pond, damaging crops. 

* The sodium content causes this soil to disperse 
and/or compact. 


Suitable management practices: 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* Salt-tolerant crops should be selected and properly 
designed irrigation systems installed to assure 
uniform application of irrigation water and to control 
salt movement. 

* Onsite investigations are needed to identify 
contrasting textures and/or permeability rates prior to 
land leveling fields to assure uniform irrigation water 
distribution. 

¢ The risk of flooding can be reduced by the use of 
levees, dikes and diversions. 

* Ripping or chiseling when the soil is dry breaks up 
tillage pans. This increases the effective rooting 
depth, enhances root development, and improves 
internal drainage. 

¢ Rotate crops and incorporate crop residue into the 
soil, or add other organic matter on a regular basis, 
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to improve fertility and increase the water intake rate 
and available water holding capacity. 

* When designing irrigation systems on soils that 
have slow permeability rates, protect crops from 
damage by adjusting the length of runs so that they 
allow infiltration but do not permit water to stand on 
the soil surface. 

* The effects of sodium can be reduced by leaching, 
applying proper amounts of soil amendments, and 
returning crop residue to the soil. Effects of 
compaction can be controlled by not tilling when the 
soil is wet. Compaction can be broken up by ripping 
when the soil is dry. 


Wildlife Habitat Suitability 


Desertic herbaceous piants: suited 

Desertic shrubs and trees: suited 

Desertic riparian herbaceous plants: poorly suited 
Desertic riparian shrubs and trees: poorly suited 
Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well suited 


Interpretive Groups 


Land capability classification: 
Tatai soil—Ills irrigated and VIls nonirrigated 


Range site: 
Tatai soil—Saline Bottom, 7-10" p.z. 


58—Tubac complex, 0 to 2 percent slopes 


Setting 


Landform: basin floors 

Hazard of flooding: none to rare 

Slope range: 0 to 2 percent 

Elevation: 2,000 to 3,000 feet 

Mean annual precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 
Frost-free period: 240 to 260 days 


Composition 


Tubac loam and similar soils: 40 percent 
Tubac sandy loam and similar soils: 30 percent 
Contrasting inclusions: 30 percent 


Typical Profile 


Tubac loam 


0 to 1 inch—brown loam 

1 to 3 inches—brown clay loam 

3 to 28 inches—reddish brown clay 

28 to 48 inches—reddish brown sandy clay loam 


115 


48 to 60 inches—strong brown fine sandy loam 
Tubac sandy loam 


0 to 2 inches—brown sandy loam 

2 to 5 inches—reddish brown sandy loam 

5 to 20 inches—yellowish red clay 

20 to 42 inches—reddish brown sandy clay loam 
42 to 60 inches—reddish brown sandy clay loam 


Soil Properties and Qualities 
Tubac 


Parent material: mixed stream alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: slow 

Available water capacity: moderate 

Potential rooting depth: 60 inches or more 

Runoff: medium 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderate to moderately 
high 

Shrink-swell potential: high 

Calcium carbonate equivalent; \ess than 15 
percent 

Corrosivity: steel—high, concrete—low 


inclusions 


Contrasting inclusions: 

* Soils that have a hardpan above 40 inches 

« Bucklebar soils that have sandy clay loam and clay 
loam textures 

* Hayhook soils that have sandy loam textures 

* Arizo soils in drainages that are gravelly and sandy 
and flood 


Similar inclusions: 

* Tubac soils that have gravelly surface textures 

¢ Around the village of Cowlic, along the Fresnal and 
Vamori Washes, Tubac soils have saline-sodic 
properties 


Use and Management 
Current use: rangeland 
Soil-related factors: shrink-swell potential, slow 
permeability 


Rangeland 


Dominant vegetation on the Tubac soil: 

* Potential plant community—Rothrock grama, 
Arizona cottontop, threeawns, tobosa, bursage, 
mesquite 
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* Present plant community—mesquite, snakeweed, 
prickleypear, staghorn cholla, annual grasses and 
forbs 


General management considerations: 

* This unit is easily traversed by livestock. 

* It produces forage for year-round use. 

¢ Brush encroachment is a serious problem on much 
of this unit. The competition from woody plants must 
be reduced before this unit will respond to grazing 
management. 


Suitable management practices: 

« Suitable range management practices to improve 
grazing distribution and range condition include 
fencing, livestock water developments, and range 
seeding. 


Cropland 


General management considerations: 

¢ Intake rates and slope can affect uniform 
distribution of irrigation water. 

* A tillage pan forms easily if this soil is tilled when 
wet. 

¢ Slow permeability can cause ponding of water, 
which can damage crops. 

* To maintain soil productivity proper soil conditions 
should be sustained, including good soil tilth, organic 
matter, aeration, and structure. 


Suitable management practices: 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* Ripping or chiseling when the soil is dry breaks up 
tillage pans. This increases the effective rooting 
depth, enhances root development, and improves 
internal drainage. 

* When designing irrigation systems on soils that 
have slow permeability rates, protect crops from 
damage by adjusting the length of runs so that they 
allow infiltration but do not permit water to stand on 
the soil surface. 

* Rotate crops and incorporate crop residue into the 
soil, or add other organic matter on a regular basis, 
to improve fertility and increase the water intake rate 
and available water holding capacity. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 

Desertic shrubs and trees: suited 

Desertic riparian herbaceous plants: poorly suited 
Desertic riparian shrubs and trees: poorly suited 
Grain and seed crops, irrigated: well suited 
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Domestic grasses and legumes, irrigated: well suited 


interpretive Groups 


Land capability classification: 

Tubac loam soil—llic irrigated and Vils nonirrigated 

Tubac sandy loam soil—lllc irrigated and Vile 
nonirrigated 


Range site: 

Tubac loam soil—Clay Loam Upland, 10—13" p.z. 

Tubac sandy loam soil—Sandy Loam Upland, 
10—13" p.z. 


59—Tucson-Mohall-Valencia complex, 1 
to 3 percent slopes 


Setting 


Landform: Tucson and Mohall—basin floors, 
Valencia—flood plains and alluvial fans 

Hazard of flooding: Tucson and Mohall—none, 
Valencia—occasional 

Slope range: Tucson and Mohall1 to 3 percent, 
Valencia—1 to 2 percent 

Elevation: 1,400 to 2,200 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 

Frost-free period: 250 to 300 days 


Composition 


Tucson and similar soils: 50 percent 
Mohall and similar soils: 20 percent 
Valencia and similar soils: 15 percent 
Contrasting inclusions: 15 percent 


Typical Profile 
Tucson 


Surface: desert pavement (fig. 16) 

0 to 1 inch—light brown gravelly fine sandy loam 

1 to 14 inches—reddish brown sandy clay loam 

14 to 21 inches—light reddish brown sandy clay 
loam, calcareous 

21 to 60 inches—light reddish brown loam, 
calcareous 


Mohall 


0 to 1 inch—yellowish red sandy loam 

1 to 24 inches—yellowish red sandy clay loam 

24 to 41 inches—yellowish red sandy clay loam, 
calcareous 

41 to 60 inches—yellowish red clay loam, calcareous 
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Figure 16.—Typical landscape of Tucson gravelly fine sandy loam in an area of Tucson-Mohall-Valencia complex, 1 to 3 percent slopes. 


Desert pavement covers the surface. 


Valencia 


0 to 2 inches—light yellowish brown fine sandy loam 

2 to 15 inches—yellowish brown fine sandy loam 

15 to 25 inches—yellowish brown sandy loam 

25 to 60 inches—buried strong brown clay loam, 
calcareous 


Soil Properties and Qualities 
Tucson 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderately slow 

Available water capacity: moderate to high 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: very slight 

Shrink-swell potential: moderate 

Salinity: very slight to moderate 

Soaicity: slight to moderate 

Calcium carbonate equivalent: 10 to 30 percent in 
the lower part 

Corrosivity: steel—high, concrete—high 


Mohall 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderately slow 

Available water capacity: high 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderately high 

Shrink-swell potential: moderate 

Salinity: none to very slight 

Calcium carbonate equivalent: greater than 15 
percent below 20 inches 

Corrosivity: steel—high, concrete—low 


Valencia 


Parent material: mixed fan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderately rapid in the upper part and 
moderately slow in the lower part 

Available water capacity: high 

Potential rooting depth: 60 inches or more 
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Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderately high 

Shrink-swell potential: low in upper part, moderate in 
lower part 

Calcium carbonate equivalent: less than 5 percent in 
the upper part 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Gunsight soils that have greater than 35 percent 
rock fragments and are calcareous 

* Casa Grande soils that are strongly saline-sodic 

« Momoli soils that have sandy loam textures and 
more than 35 percent rock fragment 

* Pinamt soils that have greater than 35 percent rock 
fragments 


Similar inclusions: 

¢ Wintersburg soil that are calcareous 

¢ Denure soils that have sandy loam textures 

¢ Trix soils that have a buried argillic horizon 

¢ Tucson soils that have clay loam textures and 
desert pavement 

¢ Valencia soils that have sandy loam surface 
textures 

¢ Soils that do not have calcic horizons or have more 
than 15 percent gravel 


Use and Management 


Major current use: rangeland 


Soil-related factors: 

* Tucson soil—droughtiness, excess salt, piping 

¢ Mohall soii—hazard of wind erosion and seepage 

* Valencia soil—hazard of flooding, wind erosion, and 
seepage 


Rangeland 


Dominant vegetation on the Tucson soil: 
* Potential plant community—turkshead 
* Present plant community—turkshead 


Dominant vegetation on the Mohall soil: 

¢ Potential plant community—bush muhly, threeawn, 
mesquite, triangle bursage, white bursage, annual 
grasses and forbs 

* Present plant community—creosotebush, 
mesquite, annual grasses and forbs, triangle bursage 


Dominant vegetation on the Valencia soil: 
* Potential plant community—bush muhly, threeawns, 
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wolfberry, mesquite, dropseeds, Arizona cottontop, 
paloverde 

* Present plant community—creosotebush, 
paloverde, wolfberry, bush muhly, mesquite, annual 
grasses and forbs. 


General management considerations: 

* Livestock favor the Valencia soil because of its 
accessibility, the length of the forage season, and its 
proximity to water. Easy accessibility coupled with 
lack of management causes the depletion of the 
native grasses and a subsequent increase in woody 
plants. Depletion of the plant cover leaves this soil 
susceptible to sheet and gully erosion. 

* The Mohall soil can produce high amounts of 
annual forage plants in dry average winter and/or 
summer seasons. Grazing management should be 
used which permits efficient use of annual forages 
and meets the need of the perennial forage species 
and the animals. 


Suitable management practices: 

* Suitable range management practices are fencing, 
implementing planned grazing systems, and 
developing water for livestock. 


Cropland 


General management considerations for the Tucson 
soil: 

* The subsoil and substratum have a high content of 

calcium carbonate, salts and sodium, which reduce 

the permeability and the availability of nutrients. 

* The sodium content causes this soil to disperse 

and/or compact. 

* Intake rates and slope can affect uniform 

distribution of irrigation water. 

* Distribution of irrigation water is affected by 

contrasting textures and/or permeability rates. 

¢ Excessive cultivation can result in the formation of 

a tillage pan. 

* Moderately slow permeability can cause ponding of 

water, which can damage crops. 


Suitable management practices for the Tucson soil: 
* Salt-tolerant crops should be selected and properly 
designed irrigation systems installed to assure 
uniform application of irrigation water and to control 
salt movement. 

* The effects of sodium can be reduced by leaching, 
applying proper amounts of soil amendments, and 
returning crop residue to the soil. Effects of 
compaction can be controlled by not tilling when the 
soil is wet. Compaction can be broken up by ripping 
when the soil is dry. 
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* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* Onsite investigations are needed to identify 
contrasting textures and/or permeability rates prior to 
land leveling fields to assure uniform irrigation water 
distribution. 

* Tillage pans can be broken by ripping when the soil 
is dry. This increases the effective rooting depth, 
enhances root development, and improves internal 
drainage. Roots are not restricted and can easily 
grow in all directions. 

¢ When designing irrigation systems on soils that 
have slow permeability rates, protect crops from 
damage by adjusting the length of runs so that they 
allow infiltration but do not permit water to stand on, 
the soil surface. 


General management considerations for the Mohall 
soil: 

* Intake rates and slope can affect uniform 

distribution of irrigation water. 

* Moderately slow permeability can cause water to 

pond, damaging crops. 

* To maintain soil productivity, sustain proper soil 

conditions, including good soil tilth, organic matter, 

aeration, and structure. 

* A tillage pan forms easily if this soil is tilled when 

wet. 

* A hazard of soil blowing exists when soil surface is 

disturbed or left unprotected by vegetation. 


Suitable management practices for the Mohail soil: 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* When designing irrigation systems on soils that 
have slow permeability rates, protect crops from 
damage by adjusting the length of runs so that they 
allow infiltration but do not permit water to stand on 
the soil surface. 

¢ Rotate crops and incorporate crop residue into the 
soil, or add other organic matter on a regular basis, 
to improve fertility and increase the water intake rate 
and available water holding capacity. 

* Ripping or chiseling when the soil is dry breaks up 
tillage pans. This increases the effective rooting 
depth, enhances root development, and improves 
internal drainage. 

* Wind erosion can be reduced by keeping the soil 
rough and cloddy when it is not protected by 
vegetation. 
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General management considerations for the Valencia 
soil: 

¢ Intake rates and slope can affect uniform 

distribution of irrigation water. 

« These soils have a hazard of flooding. 

* To sustain soil productivity, proper soil conditions 

should be maintained, including good soil tilth, 

organic matter, aeration, and structure. 

¢ A hazard of wind erosion exists when soil surface 

is disturbed or left unprotected by vegetation. 


Suitable management practices for the Valencia soil: 
* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* The risk of flooding can be reduced by the use of 
levees, dikes and diversions. 

¢ Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes or 
grass-legume mixtures will help maintain fertility and 
tilth. 

* Wind erosion can be reduced by keeping the soil 
rough and cloddy when it is not protected by 
vegetation. 


Wildlife Habitat Suitability 


Tucson 
Desertic herbaceous plants: very poorly suited 
Desertic shrubs and trees: very poorly suited 


Mohall 
Desertic herbaceous plants: suited 
Desertic shrubs and trees: suited 


Valencia 

Desertic herbaceous plants: well suited 

Desertic shrubs and trees: well suited 

Desertic riparian herbaceous plants: poorly suited 
Desertic riparian shrubs and trees: poorly suited 


Interpretive Groups 


Land capability classification: 

Tucson soil—llls irrigated and Vils nonirrigated 
Mohall soil—tle irrigated and Vile nonirrigated 
Valencia soil—lle irrigated and VIlw nonirrigated 


Range site: 

Tucson soil—Nonrange Site 

Mohall soii—Sandy Loam Upland, 7-10" p.z. 
Valencia soil—Loamy Bottom, 7-10" p.z. 
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60—Vado-Agustin complex, 1 to 8 percent 
slopes 


Setting 


Landform: tan terraces 

Slope range: Vado—1 to 8 percent, Agustin—1 to 5 
percent 

Elevation: 2,000 to 3,000 feet 

Mean annual! precipitation: 10 to 12 inches 

Mean annual air temperature: 67 to 70 degrees F. 

Frost-free period: 240 to 260 days 


Composition 


Vado and similar soils: 60 percent 
Agustin and similar soils: 30 percent 
Contrasting inclusions: 10 percent 


Typical Profile 
Vado 


0 to 5 inches—brown gravelly sandy loam 

5 to 16 inches—brown gravelly sandy loam 

16 to 42 inches—brown extremely gravelly sandy 
loam 

42 to 60 inches—brown gravelly sandy loam 


Agustin 


0 to 8 inches—brown gravelly sandy loam 

8 to 33 inches—brown gravelly sandy foam 

33 to 42 inches—brown very gravelly sandy loam 
42 to 60 inches—brown gravelly sandy loam 


Soil Properties and Qualities 
Vado 


Parent material: mixed fan alluvium 

Depth class: very deep 

Drainage class: well drained 
Permeability: moderately rapid 

Available water capacity: low 

Potential rooting depth: 60 inches or more 
Runoff: slow to medium 

Hazard of erosion by water: slight 
Hazard of erosion by wind: very slight 
Shrink-swell potential: low 

Calcium carbonate equivalent: less than 5 percent 
Corrosivity: steel—high, concrete—low 


Agustin 


Parent material: mixed fan alluvium 
Depth class: very deep 
Drainage class: well drained 
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Permeability: moderately rapid 

Available water capacity: low 

Potential rooting depth: 60 inches or more 

Runoff: slow to medium 

Hazard of erosion by waiter: slight 

Hazard of erosion by wind: slight 

Shrink-swell potential: low 

Calcium carbonate equivalent; less than 5 percent 
Corrosivity: steel—high, concrete—low 


inclusions 


Contrasting inclusions: 

* Arizo soils in drainages that are gravelly and sandy 
and flood 

* Bucklebar soils that have sandy clay loam and clay 
loam textures 

e Hayhook and Pajarito soils that have less than 15 
percent rock fragments and are not calcareous 

« Stagecoach soils that are calcareous 


Similar inclusions: 
* Soledad soils that have less calcium carbonate 


Use and Management 


Major current use: rangeland 


Soil-related factors: droughtiness, hazard of 
seepage, content of rock fragments 


Rangeland 


Dominant vegetation on the Vado soil: 

* Potential plant community—bush muhly, ratany, 
creosotebush, cacti 

* Present plant community—creosotebush, cacti, 
ratany 


Dominant vegetation on the Agustin soil: 

* Potential plant community—creosotebush, bush 
muhly, whitestem paperflower, threeawn 

* Present plant community—creosotebush, triangle 
bursage, mesquite, scattered annual forbs and 
grasses 


General management considerations: 

* This unit easily traversed by livestock. 

* This unit produces a limited amount of forage for 
year-round use. 

* In years of good winter and spring precipitation, 
production of annual forbs and grasses on the 
Agustin soil is high. Production of forage for livestock 
on the Vado soil is limited by the unfavorable soil 
characteristics. 
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* Grazing management should be focused on 
improving the range condition in drainageways within 
and adjacent to this unit. 

* Other suitable range management practices 

to improve grazing distribution and range 

condition include fencing and livestock water 
developments. 


Suitable management practices: 

* Control erosion and promote forage production with 
proper utilization. 

* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: suited 
Desertic shrubs and trees: suited 


Interpretive Groups 


Land capability classification: 
Vado and Agustin soils—VIls nonirrigated 


Range site: 
Vado soil—Limy Upland, Deep, 10-13" p.z. 
Agustin soil—Limy Fan, 10-13" p.z. 


61—Vecont clay loam, 0 to 1 percent 
slopes 


Setting 


Landform: basin floors 

Hazard of flooding: rare 

Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,000 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 
Vecont and similar soils: 80 percent 
Contrasting inclusions: 20 percent 


Typical Profile 


0 to 2 inches—yellowish brown clay loam 

2 to 18 inches—dark yellowish brown clay loam 
18 to 35 inches—yellowish brown clay loam 

35 to 60 inches—brown clay loam 


Soil Properties and Qualities 


Parent material: mixed stream alluvium 
Depth class: very deep 
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Drainage class: well 

Permeability: slow 

Available water capacity: high 

Potential rooting depth: 60 inches or more 
Runoff: medium 

Hazard of erosion by water: slight 
Hazard of erosion by wind: moderate 
Shrink-swell potential: high 

Salinity: none to very slight 

Calcium carbonate equivalent: less than 15 percent 
Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 
* Mohall soils that have 18 to 35 percent clay 
* Glenbar soils that have silty textures 


Similar inclusions: 
* Vecont soils that have surface textures of silty clay 
loam and silt loam 


Use and Management 


Major current use: rangeland 


Soil-related factors: hazard of flooding, shrink-swell 
potential, slow permeability, low load-supporting 
capacity 


Rangeland 


Dominant vegetation on the Vecont soil: 

« Potential plant community—tobosa, vine mesquite, 
annual grasses and forbs, mesquite, cacti 

¢ Present plant community—tobosa, annuals, 
mesquite, cacti. 


General management considerations: 

* Livestock prefer this soil because it has a long 
green season and because water is seasonally 
available. 

« This soil is very susceptible to gully erosion when 
the protective plant cover has been removed. 

¢ This soil is a highly productive range site. 
Managing grazing by the use of fencing and livestock 
water developments will help livestock effectively use 
the coarse vegetation, such as tobosa, this soil 
produces. 

* Other suitable range management practices to 
improve grazing distribution and range condition are 
brush management and range seeding. 


Suitable management practices: 
* Control erosion and promote forage production by 
using the soil properly. 
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* Provide periodic rest during the growing season to 
maintain plant vigor and production. 


Cropland 


General management considerations: 

* Intake rates and slope can affect uniform 
distribution of irrigation water. 

* To maintain soil productivity, sustain proper soil 
conditions, including good tilth, organic matter, 
aeration, and structure. 

* A tillage pan forms easily if this soil is tilled when 
wet. 

* Slow permeability can cause water to pond, 
damaging crops. 


Suitable management practices: 

* Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* Crop rotation and incorporating crop residue into 
the soil, or adding other organic matter on a regular 
basis, will improve fertility and increases the rate 
of water intake and the available water holding 
capacity. 

¢ Break up tillage pan by ripping or chiseling when 
the soil is dry to increase the effective rooting depth, 
enhance root development, and improve internal 
drainage. 

* When designing irrigation systems on soils that 
have slow permeability rates, adjust the length of 
runs to allow infiltration and prevent water from 
standing on the soil's surface, which can damage 
crops. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 

Desertic shrubs and trees: poorly suited 

Desertic riparian herbaceous plants: poorly suited 
Desertic riparian shrubs and trees: poorly suited 
Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well suited 


Interpretive Groups 
Land capability classification: 
Vecont soil—lllw irrigated and Vilw nonirrigated 


Range site: 
Vecont soil—Clayey Bottom, 7-10" p.z. 
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62—Wintersburg loam, 0 to 1 percent 
slopes 


Setting 


Landform: fan terraces and stream terraces 
Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,000 feet 

Mean annual precipitation: 7 to 10 inches 

Mean annual air temperature: 70 to 73 degrees F. 
Frost-free period: 250 to 300 days 


Composition 


Wintersburg and similar soils: 75 percent 
Contrasting inclusions: 25 percent 


Typical Profile 


0 to 2 inches—light brown loam 

2 to 13 inches—light brown loam 

13 to 21 inches—light brown loam, calcareous 

21 to 51 inches—light brown clay loam, calcareous 
51 to 60 inches—light brown loam, calcareous 


Soil Properties and Qualities 


Parent material: mixed fan alluvium and stream 
alluvium 

Depth class: very deep 

Drainage class: well drained 

Permeability: moderately slow 

Available water capacity: high 

Potential rooting depth: 60 inches or more 

Runoff: slow 

Hazard of erosion by water: slight 

Hazard of erosion by wind: moderate 

Shrink-swell potential: moderate 

Salinity: none to slight 

Calcium carbonate equivalent: greater than 15 
percent below 10 inches 

Corrosivity: steel—high, concrete—low 


Inclusions 


Contrasting inclusions: 

* Dateland soils that have fine sandy loam and loam 
textures 

¢ Gunsight and Rillito soils that have more than 15 
percent rock fragments 
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Similar inclusions: 

* Wintersburg soils that have a gravelly surface 
texture 

* Mohall soils that have an argillic horizon 

* Glenbar soils that have silty textures and that flood 
* Soils that have less than 18 percent clay 

* Some areas receive extra runoff water, which 
results in a higher vegetation production 


Use and Management 


Major current use: rangeland 


Soil-related factors: calcareous, piping, hazard of 
erosion 


Rangeland 


Dominant vegetation on the Wintersburg soil: 

* Potential plant community—creosotebush, bush 
muhly, threeawns, white ratany, annual grasses and 
forbs 

* Present plant community—creosotebush, annual 
grasses and forbs 


General management considerations: 

* This soil is easily traversed by livestock. 

* Production of forage for livestock grazing is limited 
by low rainfall. 

* Forage production, consisting of annual forbs and 
grasses, can be high in years of good winter and 
spring precipitation. 


Suitable management practices: 

* Grazing management to improve grazing 
distribution is most economically practiced by turning 
livestock water developments on and off. 


Cropland 


General management considerations: 

* Intake rates and slope can affect uniform 
distribution of irrigation water. 

* The subsoil and substratum have a high content of 
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calcium carbonate, salts and sodium. This reduces 
the soil’s permeability and the availability of nutrients. 
¢ To maintain soil productivity, sustain proper soil 
conditions, including good soil tilth, organic matter, 
aeration, and structure. 

* Excessive cultivation can result in the formation of 
a tillage pan. 

* Moderately slow permeability can cause water to 
pond, damaging crops. 


Suitable management practices: 

« Leveling this soil to a uniform or flat grade permits 
more uniform application of irrigation water. 

* Salt-tolerant crops should be selected and properly 
designed irrigation systems installed to assure 
uniform application of irrigation water and to control 
salt movement. 

¢ Rotate crops and incorporate crop residue into the 
soil, or add other organic matter on a regular basis, 
to improve fertility and increase the water intake rate 
and available water holding capacity. 

* Tillage pans can be broken by ripping when the soil 
is dry. This increases the effective rooting depth, 
enhances root development, and improves internal 
drainage. Roots are not restricted and can easily 
grow in all directions. 

* When designing irrigation systems on soils that 
have slow permeability rates, protect crops from 
damage by adjusting the length of runs so that they 
allow infiltration but do not permit water to stand on 
the soil surface. 


Wildlife Habitat Suitability 


Desertic herbaceous plants: poorly suited 

Desertic shrubs and trees: poorly suited 

Grain and seed crops, irrigated: well suited 
Domestic grasses and legumes, irrigated: well suited 


Interpretive Groups 
Land capability classification: 
Wintersburg soil—llls irrigated and VlIls nonirrigated 


Range site: 
Wintersburg soil—Limy Fan, 7-10" p.z. 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of 
the soils in the survey area. It can be used to adjust 
land uses to the limitations and potentials of natural 
resources and the environment. Also, it can help to 
prevent soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavioral 
characteristics of the soils. They collect data on 
erosion, droughtiness, flooding, and other factors that 
affect various soil uses and management. Field 
experience and collected data on soil properties and 
performance are used as a basis in predicting soil 
behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; as 
rangeland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, 
and parks and other recreational facilities.It can be 
used to identify the potentials and limitations of each 
soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment in all or part of the 
survey area. The survey can help planners to maintain 
or create a land use pattern in harmony with the natural 
soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock or very firm soil layers 
can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey 
can help them plan the safe disposal of wastes and 
locate sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Prime and Unique Farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation's short- 
and long-range needs for food and fiber. Because the 


supply of high-quality farmland is limited, the U.S. 
Department of Agriculture recognizes that 
responsible levels of government, as well as 
individuals, should encourage and facilitate the wise 
use of our Nation’s prime farmland. 

Prime farmland, as defined by the U.S. Department 
of Agriculture, is land that has the best combination of 
physical and chemical characteristics for producing 
food, feed, forage, fiber, and oilseed crops and is 
available for these uses. It could be cultivated land, 
pastureland, forest land, or other land, but it is not 
urban or built-up land or water areas. The soil qualities, 
growing season, and moisture supply are those needed 
for the soil to economically produce sustained high 
yields of crops when proper management, including 
water management, and acceptable farming methods 
are applied. Prime farmland has an adequate and 
dependable supply of moisture from irrigation, a 
favorable temperature and growing season, 
acceptable acidity or alkalinity, an acceptable salt 
and sodium content, and few or no rocks. It is 
permeable to water and air. It is not excessively 
erodible or saturated with water for long periods, and 
it either is not frequently flooded during the growing 
season or is protected from flooding. The slope 
ranges mainly from 0 to 3 percent. More detailed 
information about the criteria for prime farmland is 
available at the local office of the Natural Resources 
Conservation Service. 

The map units in the survey area that are 
considered prime and unique farmland are listed in 
table 5. This list does not constitute a 
recommendation for a particular land use. On some 
soils included in the list, measures that overcome a 
hazard or limitation, such as flooding, wetness, and 
droughtiness, are needed. Onsite evaluation is 
needed to determine whether or not the hazard or 
limitation has been overcome by corrective 
measures. The extent of each listed map unit is 
shown in table 4. The location is shown on the 
detailed soil maps at the back of this publication. The 
soil qualities that affect use and management are 
described under the heading “Detailed Soil Map 
Units.” 

Unique farmland is land other than prime farmland 
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that is used for the production of specific high value 
food and fiber crops. It has the special combination of 
soil qualities, location, growing season, and moisture 
supply needed to economically produce sustained 
high quality and/or high yields of a specific crop when 
treated and managed according to acceptable farming 
methods. For example, cotton grown on salt-affected 
soils requires a high level of management, including 
irrigation water management and conservation crop 
rotation. Map units that are considered unique farmland 
are listed in table 6. 


Irrigated Cropland 


Donald L. Walther, cropland specialist, helped prepare this 
section. 


This section suggests general management needed 
for irrigated crops. It identifies the major crops grown in 
the area, describes types of irrigation systems, 
discusses factors that affect crop growth, explains the 
land capability classification used by the Natural 
Resources Conservation Service, and lists the 
estimated yields of the main crops for each prime and 
unique farmland soil. 

The survey area has the potential to produce a wide 
variety of food and fiber crops. The major crops grown 
in the area are cotton, small grains, and alfalfa hay. 
Other potential crops are table grapes, broccoli, 
lettuce, melons, safflower, and pecans. All crops grown 
within the survey area must be irrigated because of 
insufficient rainfall to supply adequate moisture for 
plant growth. An adequate water supply is the main 
limitation for irrigated agriculture. 

The area's irrigation water comes from wells and the 
Central Arizona Project. The lirnited availability of water 
requires the use of high-efficiency irrigation systems 
and a high degree of management. 

The type of surface irrigation system used depends 
on soil textures and farm economics. Natural field 
slope irrigation uses the land's natural slope to run the 
water downhill. This system requires the least amount 
of field preparation. Uniform leveling removes surface 
slope irregularities and may reduce both end fall and 
side fall. It improves water distribution and helps 
increase irrigation efficiencies. Level basin systems 
remove all slope from the furrow or border systems and 
allow a maximum amount of water to stay in the fields 
by eliminating runoff. Level basin irrigation systems are 
best suited when a large volume of water is available 
and soil textures are fine to medium. Soils having 
intake rates greater than 1.5 inches per hour are not 
well suited for level basins, except on smaller fields. 

Trickle irrigation systems are designed to apply 
water to the soil at rates and quantities close to the 
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daily water requirements of the plant. These systems 
apply water in small amounts and at frequent intervals. 
Trickle systems have a high initial installation cost 
and high maintenance costs and require intensive 
management. They are best suited for use where the 
water supply is limited, water costs are high, soil 
limitations exist, or high-value crops are grown. In all 
cases, the degree of management will determine the 
efficiency of the irrigation system being used. 

Water delivery is a very important part of any 
irrigation system. Pipelines, concrete-lined ditches, and 
earthen ditches are the most commonly used 
conveyance methods. Water is run from wells through 
pipelines to irrigation ditches, which deliver water to the 
field. Earthen ditches are less efficient than concrete 
ditches because of water losses caused by seepage 
and evaporation, and because of the maintenance 
needed to control weeds and occasionally to reshape 
and rebuild the ditches. 

Conservation cropping sequences consist of cultural 
and management measures needed for optimum long- 
term crop production. The system selected is 
influenced by the needs and desires of the farmer, his 
or her ability to finance the production of a particular 
crop, government commodity programs, and the 
effectiveness of the cropping sequence in controlling 
diseases, insects, and weeds while maintaining good 
soil condition. In parts of the survey area, erosion 
controls must be considered when planning a 
conservation cropping sequence. Some common 
cropping sequences in the area are (1) cotton for 1 
year and small grain for 1 year, (2) cotton for 2 years 
and small grain for 1 year, and (3) continuous cotton 
with an application of manure between crops. 

Salinity and sodicity are problems in some soils 
such as the Casa Grande and Kamato series. The 
limitation of salinity can be corrected or reduced by 
changing either the frequency or the amount of water 
applied. The objective is to provide enough moisture for 
plant utilization and to control the amount of salt 
concentration in the root zone. With more frequent, 
lighter irrigation applications, soluble soil salts are 
moved lower in the soil profile, making water more 
available to the plants. Salts can be flushed or leached 
beyond the root zone of the plants. 

Sodicity can commonly be reduced by using soil 
amendments such as gypsum, sulphur, or sulfuric acid. 
These amendments allow the sodium to be easily 
leached beyond the root zone. The amount of 
amendments needed or required is based on soil 
samples that are tested for sodium content. 

Crops on most of the soils in the area respond well 
to fertilizers. The supply of potassium, calcium, 
magnesium and iron is adequate in most soils. High 
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amounts of calcium carbonate in soils such as Trix, 
Wintersburg, and Gilman prevent the uptake of iron in 
some crops, causing iron chlorosis. Variability in soil 
type, type of crop, cropping history, and management 
require further soil tests to determine the proper 
combinations and application rates of fertilizers. 

Most of the soils in the area are low in organic 
matter content. The incorporation of crop residue 
increases organic matter, which improves the water 
intake characteristics and available water holding 
capacity, increases soil aeration and soil biological 
activity, improves soil structure, and increases the 
number of nutrients available to plants. Crop residues 
somewhat lessen the negative impacts of tillage 
operations and help to control water erosion and reduce 
the hazard of wind erosion. 


Yields per Acre 


The average yields per acre that can be expected 
of the principal crops under a high level of 
management are shown in table 7. In any given year, 
yields may be higher or lower than those indicated in 
the table because of variations in rainfall and other 
climatic factors. The land capability classification of 
each map unit also is shown in the table. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include erosion contro! 
and protection from flooding; the proper planting and 
seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, 
potassium, and trace elements for each crop; effective 
use of crop residue, manure, and green manure 
crops. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the 
crops grown, that good-quality irrigation water is 
uniformly applied as needed, and that tillage is kept to 
a minimum. 

The estimated yields reflect the productive capacity 
of each soil for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to 
change. 

Crops other than those shown in table 7 are grown in 
the survey area, but estimated yields are not listed 
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because the acreage of such crops is small. The 
local office of the Natural Resources Conservation 
Service or of the Cooperative Extension Service can 
provide information about the management and 
productivity of the soils for those crops. 


Land Capability Classification 


Land capability classification shows, in a general 
way, the suitability of soils for most kinds of field crops 
(USDA 1961). Crops that require special management 
are excluded. The soils are grouped according to their 
limitations for field crops, the risk of damage if they are 
used for crops, and the way they respond to 
management. The criteria used in grouping the soils do 
not include major and generally expensive landforming 
that would change slope, depth, or other 
characteristics of the soils, nor do they include 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for 
woodland, and for engineering purposes. 

In the capability system, soils are generally grouped 
at three levels—capability class, subclass, and unit. 
Only class and subclass are used in this survey. Table 
8 identifies the extent and location of potentially 
irrigable soils. This identification is useful in the 
planning, management and maintenance of this 
resource base. 

Capability classes, the broadest groups, are 
designated by numerals | through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have few limitations that restrict their 
use. 

Class || soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class Hl soils have severe limitations that reduce 
the choice of plants or that require special 
conservation practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make 
them generally unsuitable for cultivation. 

Class VII soils have very severe limitations that. 
make them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for 
commercial crop production. 
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Capability subclasses are soil groups within one 
class. They are designated by adding a small letter, 
@, W, S, orc, to the class numeral, for example, Sle. 
The letter e shows that the main hazard is the risk of 
erosion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interferes with 
plant growth or cultivation; s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very 
cold or very dry. 

in class | there are no subclasses because the soils 
of this class have few limitations. Class V contains 
only the subclasses indicated by w, s, or c because 
the soils in class V are subject to little or no erosion. 
They have other limitations that restrict their use to 
pasture, rangeland, woodland, wildlife habitat, or 
recreation. 

The capability class or subclass classification of 
each map unit is given in the section “Detailed Soil 
Map Units.” Table 8 gives acres, by county, for each 
capability class. 


Rangeland 


In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind 
of soil. Effective management is based on the 
relationship between the soils and vegetation and 
water. 

Table 9 shows, for each soil that supports rangeland 
vegetation suitable for grazing, the range site; the total 
annual production of vegetation in favorable, normal, 
and unfavorable years; the characteristic vegetation; 
and the average percentage of each species. An 
explanation of the column headings in table 9 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
ascertained during this survey; thus, range sites 
generally can be determined directly from the soil map. 
Soil properties that affect moisturé supply and plant 
nutrients have the greatest influence on the 
productivity of range plants. Soil reaction, salt content, 
and a seasonal high water table are also important. 

Tota! production is the amount of vegetation that can 
be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It includes all vegetation, whether or not it 
is palatable to grazing animals. It includes the current 
year's growth of leaves, twigs, and fruits of woody 
plants. It does not include the increase in stem 
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diameter of trees and shrubs. It is expressed in 
pounds per acre of air-dry vegetation for favorable, 
normal, and unfavorable years. In a favorable year, 
the amount and distribution of precipitation and the 
temperatures make growing conditions substantially 
better than average. In a normal year, growing 
conditions are about average. In an unfavorable year, 
growing conditions are well below average, generally 
because of low available soil moisture. 

Dry weightis the total annual yield per acre of air- 
dry vegetation. Yields are adjusted to a common 
percent of air-dry moisture content. The relationship of 
green weight to air-dry weight varies according to such 
factors as exposure, amount of shade, recent rains, 
and unseasonable dry periods. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the 
total annual production is given for each species 
making up the characteristic vegetation. The amount 
that can be used as forage depends on the kinds of 
grazing animals and on the grazing season. 

Range management requires a knowledge of the 
kinds of soil and of the potential natural plant 
community. It also requires an evaluation of the 
present range condition. Range condition is determined 
by comparing the present plant community with the 
potential natural plant community on a particular range 
site. The more closely the existing community 
resembles the potential community, the better the 
range condition. Range condition is an ecological rating 
only. 

The objective in range management is to control 
grazing so that the plants growing ona site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, control of undesirable brush species, 
conservation of water, and control of erosion. 
Sometimes, however, a range condition somewhat 
below the potential meets grazing needs, provides 
wildlife habitat, and protects soil and water resources. 


Rangeland in the Survey Area 


Dan Robinett, range conservationist, prepared this section. 


There are approximately 2,845,000 acres of 
rangeland on the Tohono O'odham Nation. Native 
people have used this rangeland for several hundred 
years. Small populations have successfully used the 
plant, animal, soil, and water resources of this diverse 
land without major impacts until recent times. 

Prior to European contact, the Tohono O’edham 
people lived scattered throughout the Sonoran Desert 
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in both Mexico and Arizona. They lived in the harsh 
interior surrounded by the Piman and Coloradan tribes 
along the wet river valleys to the east, north, and 
west. Village groups were semi-nomadic, moving 
from the winter villages in the hills and mountains 
(the well—Vaya) to the summer villages in the alluvial 
valleys (the field—Oidak) (Hastings 1965). In the 
summer they practiced, “akchin,” or arroyo mouth, 
agriculture. They cleared, plowed, and planted flood 
plain fields to native crops of corn, squash, and 
beans, and diverted summer floods from the washes 
onto the fields to irrigate the quick-growing varieties 
(Bryan 1925). 

The Tohono O'odham people also used wild annual 
plants that grew among the crops. Species such as 
pigweed (chelite), pursley (verdolaga), devilsclaw, 
and annual panicgrass were not weeded from the 
field but were used for seed and greens. Also from 
the summer villages, they harvested the various 
cactus fruits: saguaro, prickly pear, and pitahaya 
(organpipe). Mesquite beans (wihog) were another 
important food supply. These summer villages relied 
on runoff water trapped in small, natural charcos or 
waterholes on the flood plain for their water supply. 
When these supplies dried up, the women would have 
to carry water in ollas from the springs in the hills 
and mountains, miles away, to the “field” villages 
(Tatom 1975). In the fall after harvest, the village 
group would move to the winter villages where 
permanent waters (springs, tinajas, seeps, etc.) 
could be found. Hunting for meat, tallow, and hides 
was an important activity of the “well” villages. 

Commerce consisted of annual treks to the Gulf of 
California for salt and to the areas of Pima agriculture 
along the Gila River where the Tohono O’odham would 
trade such things as saguaro fruit, chilitepenes, 
bellotas (acorns), baskets and fibers, dried meats, 
buckskin, tallows, salt, and red and yellow ochre in 
return for cotton blankets and fiber, rings of willow 
splints, devils claw, and dried beans, corn, squash, 
and pumpkin (Bryan 1925), 

The nature of this existence, in a land where drought 
is a common natural feature, was precarious. If the 
summer season of planting, harvesting, and gathering 
was a failure, the following winter was one of starvation 
(Bryan 1925). Whole villages would move without 
hesitation toward better water supplies or to villages 
where crops had been good (Bryan 1925). 

Examples of the paired villages included the 
summer (field) village of Kaka used by the winter 
villages of Moi Vaya and Chiulikam, Hickiwan (field) 
used by the winter village of Sikort Chuapo, Choulic 
(field) used by the winter villages of Chutum Vaya and 
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Chui Vaya, and Pisinimo (field) used by the winter 
village of Stoa Vaya (Bryan 1925). 

Change for the people and the rangeland of the 
Nation began in 1697 when the Jesuit missionary, 
Father Kino, first established contact and introduced 
new species of plants and animals to the Sonoran 
Desert. During several trips through this region from 
1698 to 1706, Kino visited remote villages such as 
Pozo Verde, Fresnal, Vamori, Comobabi, Ko Vaya, Ak 
Chin, Gu Vo, Vaiva Vo, Kohakt, Anegam, and Kaka 
(Barnes 1979). He distributed small gifts of cattle, 
horses, and chickens as well as seed for wheat, 
melons, tobacco, and fruit varieties. At San Xavier, his 
gifts of cattle, sheep, horses, and goats established 
large herds along the Santa Cruz River (Bryan 1925 
and Hastings 1965). 

With Kino's death in 1711, the mission activity 
declined in the northern areas of New Spain, and the 
herds of livestock largely went wild. In 1765, the 
Franciscans took over the Sonoran missions and 
ranches in present day Arizona (Bryan 1925 and 
Hastings 1965). The wild herds of cattle were, at the 
time, viewed as game and hunted by the Tohono 
O’odham. In some instances, they were caught and 
teamed and used to plow fields in the manner taught at 
the missions. 

Not long after the first Spanish incursions, the 
Apaches began to move into the area. They arrived in 
southeastern Arizona sometime in the 1680s and had 
raided as far west as Tohono O'odham territory by the 
early 1700s (Bahre 1991). A series of Apache wars 
began which lasted into the 1860s. With the Gadsden 
Purchase in 1853, and Anglo settlement in earnest for 
mining and ranching from 1860 to 1880, the Apache 
were slowly contained by the U.S. Army (Hastings 
1965). A testimony to the long-standing animosity 
between the Tohono O'odham and the Apache is the 
ease with which nearly 100 Tohono O’odham were 
enlisted for a raid on a band of Pinal Apaches led by 
Chief Eskiminzin in Aravaipa Canyon in 1871 
(Roberts 1992). This raid, which resulted in the 
massacre of nearly all of the women, chidren, and 
elderly men in this Aravaipa Apache village, was in 
retaliation for many recent raids and murders of 
settlers in the region (Roberts 1992). The Tohono 
O'odham made peace with the Apaches later that year 
after 170 years of warring but periodically held 
Apache scalp dances as a reminder of this era 
(Tatom 1975). 

It was during this period of American settlement in 
the mid to late-1800s that cattle began to play a-more 
important part in the Tohono O’odham economy. 

Prior to this time, the one or two appointed hunters 
in the Tohono O'odham village or family groups brought 
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in 10 to 15 deer, antelope, or bighorn a year to 
provide for their group (Bauer 1968). As their country 
began to be taken up by settlers, the population and 
their demands on the land increased. The mines at 
Weldon, between the South Mountain and Ben Nevis 
Mountain, alone had a peak population of 11,000 fora 
year or two (Barnes 1979 and Bryan 1925). Other 
mines such as Vekol, the Allison in Fresnal Canyon, 
and the Growler and Gunsight Mines had a similar 
impact. The deer and antelope became scarce, and 
family group hunters had to hunt and kill half-wild 
cattle to provide for their village needs (Bauer 1968). 

For this reason, the Anglo and Mexican cattleman 
who encroached on Tohono O'odham lands had largely 
abandoned their operations by the early 1900s (Bryan 
1925). Ranches such as the Santa Rosa, owned by 
West Coast Cattle Company; the Fresnal Ranch, 
owned by Maish and Driscoll; the Marstellar at San 
Vincente; Bernarbe Robles from Three Points to San 
Xavier (Blaine 1981 and Hornady 1983); Ed Vail along 
the west slopes of the Baboquivaris (Griffiths 1904); 
and Sabine Otero around the Allison Mine, all 
employed and trained Tohono O'odham vaqueros to 
tend their herds (Bryan 1925). Even in the driest 
valleys of the west, cattleman, such as the Serventi 
Brothers on the Great Plains; Daniels, Wall, and 
Haynes around Gunsight Mines; Tom Childs in the 
Saucedas; and the Redondos at Sikort Chuapo 
(Barnes 1979), tried to make a go of it on the Tohono 
O'odham lands. 

As these operations were abandoned and as 
mines played out, Tohono O'odham who had learned 
the husbandry of cattle and horses, began to form 
herds of their own and use the water sources that 
had been developed (Bryan 1925). 

Cattle hunting became cattle grazing; the roles 
changed but the social structure remained the same 
(Bauer 1968). The men were in charge of the cattle 
and the family head directed their care. He 
designated one of his sons as a cowboy, just as, in 
former times, one was the hunter. Cattle grazing had 
the same structure as hunting, and village units used 
the neighboring rangelands for grazing their livestock, 
just as they once used those lands for hunting (Bauer 
1968). Cattle grazing became more and more 
important. From 1900 to 1925, many new Indian 
ranches were started. Deep wells were drilled for 
permanent water supplies during this period, first by 
Anglo and Mexican ranchers and then by the Indian 
Service (Bauer 1968). In 1915, the Indian Service 
drilled and equipped deep wells at Chui Chu, Vaiva 
Vo, Tat Momoli, Komelik, Topawa, Santa Rosa, 
Anegam, and two years later, at San Miguel (Bryan 
1925). 
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In addition, Tohono O'odham had learned from the 
cattlemen the techniques of digging wells in spring 
areas and of using fresnos and slips to dig shallow 
ponds (repressos) in the clayey flood plains to provide 
additional water (Bryan 1925). Deep wells in the 
summer villages turned them into permanent 
settlements and lessened the use of winter villages, 
leading to the abandonment of many (Bryan 1925). 
More villages were abandoned as a result of the forced 
resettlement of hundreds of Tohono O'odham from their 
ancestral lands near Arivaca and Tucson to the main 
reservation in 1909 (Wilbur-Cruce 1987). During this 
period, the main body of the Nation was reserved by 
law for the Tohono O'odham People. Though the 
reserve at San Xavier was established as long ago as 
1874 and the reserve at Gila Bend in 1882, it was from 
1911 to 1917 that the main area was reserved (Tatom 
1975). 

A tremendous boom in the number of cattle and 
horses accompanied this period of development of 
permanent water supplies in the once-dry valleys. By 
1919, there was an estimated 30,000 head of cattle 
and 30,000 head of horses on the main reservation 
(Bauer 1968 and Wagoner 1949). The arid, desert 
rangeland was being subjected to grazing pressure of 
unnatural proportions. The large, wild herbivores native 
to the area (deer, antelope, and bighorn) were few in 
number and small in size, and exerted very little 
grazing and browsing pressure on the rangeland plants. 
The huge herds of large non-native herbivores (cattle, 
horses, burros) stripped the rangeland bare of its 
protective cover of grasses and shrubs. 

Developing beef markets during WWI resulted in 
tremendous overstocking of southern Arizona 
ranges, which had already been heavily grazed for 
the previous 30 years. After the war, the collapse of 
these markets was followed by the drought of 1921. 
Cattle could not be sold and thus stayed on the range 
and died in great numbers (Wagoner 1949). 
Grasslands on the Tohono O'odham Nation became 
barren, and erosion set in. It was estimated that 
about three inches of topsoil was lost on a million 
acres, and nine inches lost on another quarter million 
acres by 1940 (Bauer 1968). 

Photographic evidence shows gullies forming out 
of once-grassy plains and bottoms (Humphrey 1987). 
Although many large stream systems had 
discontinuous gullies in their reaches (Vamori, San 
Simon, and Santa Rosa washes), before the 
overgrazing of the early days (Cooke 1976), erosion in 
these reaches seemed to have increased greatly in the 
last 60 years. Present day headcuts proceed 
unchecked and threaten some of the last intact flood 
plains in southern Arizona. 
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Vegetative changes, especially in the wetter 
eastern parts of the Tohono O’odham Nation, have 
been pronounced. This change is well documented by 
photographs taken in 1893-94 of the international 
boundary monuments as they were erected. 
Monuments numbered 141 to 164 were placed along 
the border. Although heavily grazed, even in 1893, 
grassland areas were open and uneroded. Present- 
day photos taken of the same scenes at monuments 
141 to 144 show these areas now as mesquite- 
burroweed-snakeweed areas with much erosion 
(Humphrey 1987). Upper Sonoran lands once had 
grass under the tree cover of mesquite, paloverde, 
and ironwood, whereas now these same areas have 
only bursage or burroweed growing under the trees. 
Only in Lower Sonoran areas to the west do the 1893 
and present-day photographs look the same 
(Humphrey 1987). 

Heavy, unrelenting grazing played a major role in the 
changes, but other things may have contributed as 
well. Natural fires which used to sweep grasslands 
have not been able to burn in the last 90 years, as the 
grass needed to carry the fire is grazed off before the 
period of dry lightning storms in June and July. Both 
wildfires and fires deliberately set by Native 
Americans, including the Tohono O’odham, were 
common in pre-settlement Arizona (Bahre 1991). These 
fires may have helped keep these ranges open and 
free of shrubs, although there is some evidence that 
periods of subtle changes in rainfall patterns may have 
coincided with periods of heavy grazing; and the 
combined action resulted in the rapid loss of plant 
cover, increased runoff, and erosion (Hastings 1965). 

The plant communities that have replaced the 
grasslands and grass understories consist of plants 
that are not grazed by livestock. Many of these plants 
are protected by thorns or spines such as mesquite, 
catclaw, cholla, and prickly pear. Other species, such 
as bursage, burroweed, and snakeweed, have 
turpentine-like substances in their foliage and are 
poisonous to livestock. As the forage species were 
removed by heavy, continuous grazing and drought, 
these species were able to come in and occupy the 
vacant spaces left. 

The carrying capacity of the main body of the 
Tohono O’odham Nation has been estimated at 
between 10,500 and 12,000 cow units (Bauer 1968). 
Efforts by the Indian Service over the years to reduce 
livestock numbers have always been viewed with 
suspicion and met with stiff resistance (Bauer 1968 
and Blaine 1981). Such efforts were taken as direct 
threats against the Tohono O’odham way of life. Cattle 
had become so ingrained in the local economy that 
they served as a reserve or bank to the small 
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cattleowner. The need to be able to sell, trade, or 
consume livestock throughout the year was woven 
into Tohono O’odham social, economic, and 
ceremonial life. Even as the subsistence-and-barter 
economy changed to one of cash, the need for 
livestock remained the same (Bauer 1968). 

As large cattle owners began raising cattle as an 
industry, they clung to the early methods of Anglo and 
Mexican cattlemen. Female stock were never sold. 
Only steers were sold. This practice insured that 
during the good years there would be plenty of 
animals on the range to use the abundant feed and in 
droughts, the large cattlemen would stay in business 
even if half the cows died. The practice continues 
today but is slowly changing. 

The only checks on the herd size through the years 
have been drought and disease. Dourine venereal 
disease reduced the horse herd from an estimated 
20,000 in 1941 to 7,500 by 1949. Similarly successive 
droughts reduced cattle numbers from 27,000 to 
about 13,000 in mid-1950s (Bauer 1968 and Blaine 
1981). 

In 1933 and 1934, O'odham crews of the Civilian 
Conservation Corps (CCC) fenced the boundaries of 
the main body of the Tohono O’odham Nation. In 1935 
and 1936, the nine grazing districts were fenced by 
crews of the Emergency Conservation Work 
Programs (ECWP). In addition, the ECWP crews 
developed and constructed 6 wells, 41 storage tanks, 
76 charcos, 18 masonry dams, and 9 springs and 
seeded several thousand acres of flood plain land to 
Johnson grass and chamiso (fourwing saltbush) 
(Bauer 1968). 

Additional water developments and dikes to control 
gully erosion and spread floodwater came in the 1940's 
with the Agriculture Adjustments Act. The Bureau of 
Indian Affairs’ Soil Conservation Program of Land 
Operations, begun in 1954, continued this development 
for the next 20 years. All of this occurred without any 
management of grazing or numbers of animals and 
resulted in near-total exploitation of the rangelands on 
the Tohono O'odham Nation (Bauer 1968). Tohono 
O'odham cattleowners, who felt their way of life 
threatened by any action to limit their animals, could 
not see that what really threatened their way of life was 
the deterioration of the land. 

In recent times, little has changed on these 
rangelands. Herd size grows in successive wet years 
and is reduced in drought years as animals die off or 
fail to reproduce. The land continues to deteriorate, and 
as it does so, it can support fewer grazing animals, 
less wildlife, and even fewer people. Any consumptive 
use of rangeland resources needs to be managed. It is 
the nature of humans to exploit these resources for 
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their benefit and survival. This worked centuries ago 
when there were few human beings and much land, 
but in modern times the reverse is true. The harvest 
of forage, wildlife, and wood products from the land 
must be managed in such a way that these products 
can renew themselves. !f they cannot, they will 
disappear. 

‘Plants are the primary producers in the web of life 
on earth. They nourish themselves through their green 
leaves. Green leaves transform minerals and water 
from the soil and carbon dioxide from the air into 
plant food and energy in the photosynthetic process. 
Sun energy is captured and transformed into 
chemical energy. When a grazing animal removes 
some of the green leaves from a plant, it hurts the 
plant's ability to nourish itself and survive. 

Plants can be grazed for a period of time and may 
actually thrive if they are left alone for another period of 
time to recover from the grazing. This is grazing 
management. The amount of grazing that plants can 
withstand and the length of time they need to recover 
depend on many factors, including the species or type 
of plant, the rainfall of the area, the soils the plants are 
growing in, temperatures, and length of the growing 
season. Understanding these factors and how they 
relate to livestock grazing in specific areas is the 
science and art of range management. 

Most of the rangelands in southern Arizona have 
changed dramatically since the introduction of 
livestock. It is important to know what potential exists 
for these rangelands to recover and improve. The 
potential of a range to produce certain kinds of plants 
depends on soils, climate, and natural factors that 
have an impact (fires, flooding, drought). The basis for 
range inventory is to identify the different types of 
rangeland and their potential to produce plants. 
Identified range sites consist of similar soils in a 
defined climatic area which are capable of producing a 
certain amount and kind of vegetation. The relationship 
between soils and vegetation was established during 
the course of this soil survey. Range sites can be 
determined from the soils map and legend. In addition, 
table 9 shows the potential vegetation and herbage 
production for each soil series or phase. 

Two broad climatic areas characterized by 
distinctive vegetation occur on the Tohono O'odham 
Nation. The first and largest area is the Sonoran 
Desert, which covers over 90 percent of the land in the 
Nation. The Sonoran Desert can be broken into two 
subdivisions for the purpose of range classification. 

The first subdivision is the Lower Sonoran Desert 
(MLRU 40-2AZ). This is the hottest and driest country 
in the Tohono O'odham Nation. Rainfall averages from 
7 to 10 inches per year. Elevations range from 1,400 to 
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2,000 feet. It occupies about 40 percent of the survey 
area and occurs in the low valleys such as the Santa 
Rosa and Quijotoa valleys and the Great Plain. 
Upland sites are characterized by shrubby vegetation 
such as creosotebush, bursage, and desert saltbush. 
Grassy sites in this region are limited to small 
bottoms and the large flood plains that drain the 
valleys. 

The second subdivision is the Upper Sonoran 
Desert (MLRU 40-1AZ). This area covers 50 percent of 
the survey area at elevations from 2,000 to 2,900 feet. 
The average rainfall is 10 to 12 inches. The small 
valleys and all of the large mountain ranges except 
the Baboquivaris occur in this region. Upland sites 
are characterized by paloverde, ironwood, mesquite, 
and saguaro forests with bursage, burroweed, and 
snakeweed underneath. These sites have the potential 
to support grass instead of the half-shrubs that are 
currently present. In addition, both the bottom sites and 
the hill (mountain) sites in this region have the 
potential to support grasses and other forage species 
in their plant communities. 

The other broad climatic area on the Tohono 
O'odham Nation is the Desert Grassland. This area 
occurs on less than 10 percent of the land area and 
includes the Baboquivari Mountain Range, a flank of 
land around it and the top of the Comobabi Ranges. It 
also is broken into two subdivisions for the sake of 
range classification. 

The first subdivision is the Desert Grassland (MLRU 
41-3AZ). This area, once characterized by open 
grasslands, occurs at elevations from 2,900 to 5,000 
feet and has an average rainfall of 12 to 16 inches. Itis 
the lower slopes of the Baboquivaris and the adjacent 
flats. Upland sites that were once unbroken, grassy 
plains now have covers of mesquite, snakeweed, 
burroweed, and cacti. All of these sites still retain their 
grassland potential. Natural fires were important in 
maintaining these grasslands. 

The second subdivision is the Oak Woodland - 
Grass Savannah (MLRU 41-1AZ), which occurs only 
along the top of the Baboquivari Mountains and Kitt 
Peak. This area is characterized by an average annual 
rainfall of 16 to 24 inches and elevations from 5,000 to 
7,500 feet. These are all hill sites in this area and are 
characterized by grassy slopes with varying cover of 
live oak and juniper species. At the highest elevation, 
the cover of oak and juniper thickens to form woodland. 
This area is little changed from past times, as most of 
this country is so steep and rugged that overgrazing 
has not been much of a problem. Natural fires have 
been important in the development of these plant 
communities both in the past and present. 

For each of these zones on the Tohono O’odham 
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rangeland, range sites have been identified and 
potential plant communities described. Ina range 
survey, the existing plant communities are compared 
to the potential plant community, and range condition 
is rated based upon its departure from potential. 
Range site and condition inventories determine the 
status of the land at a particular time and help the 
manager and rancher set reasonable objectives and 
chart realistic courses of action to achieve them. 

The rangeland in the Upper Sonoran Desert and 
Desert Grassland regions has great potential to change 
and improve. Grazing management alone will do a 
great deal to restore perennial grass cover on the 
land. Two village-based groups which have fenced 
and crossfenced and begun to rotate their herds in 
the southern area of the Nation have proven how 
quickly the land can respond to care and wise use. 
These and other examples prove that the land can be 
grazed and produce beef, hide, and bone, as well as 
wood and wildlife, and at the same time actually 
improve in condition if such uses are managed 
wisely. 

The rangelands on the Tohono O'odham Nation are a 
tremendous resource for the people. The results of 
their decimation can be seen and felt everywhere: 
deserted villages, eroded bottom lands, dying animals 
and trees, flooding and droughts. Yet the potential to 
improve exists and these lands can become fruitful 
again. 


Woodland Management and Productivity 


Table 10 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination symbol for each soil. Soils 
assigned the same ordination symbol require the same 
general management and have about the same 
potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for an 
indicator tree species. The number indicates the 
volume, in cubic meters per hectare per year, which 
the indicator species can produce in a pure stand 
under natural conditions. The number 1 indicates low 
potential productivity; 2 or 3, moderate; 4 or 5, 
moderately high; 6 to 8, high; 9 to 11, very high; and 12 
to 39, extremely high. The second part of the symbol, 
a letter, indicates the major kind of soil limitation. The 


letter R indicates steep slopes and D, restricted rooting 


depth. If a soil has more than one limitation, the priority 
is as follows: R, D. 
In table 10, sfight, moderate, and severe indicate 
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the degree of the major soil limitations to be 
considered in management. 

Erosion hazard is the probability that damage will 
occur as a result of site preparation and cutting 
where the soil is exposed along roads, skid trails, 
and fire lanes and in log-handling areas. Forests that 
have been burned or overgrazed are also subject to 
erosion. Ratings of the erosion hazard are based on 
the percent of the slope. A rating of s/ight indicates 
that no particular prevention measures are needed 
under ordinary conditions. A rating of moderate 
indicates that erosion-control measures are needed 
in certain silvicultural activities. A rating of severe 
indicates that special precautions are needed to 
control erosion in most silvicultural activities. 

Equipment limitation reflects the characteristics 
and conditions of the soil that restrict use of the 
equipment generally needed in woodland 
management or harvesting. The chief characteristics 
and conditions considered in the ratings are slope, 
stones on the surface, rock outcrops, soil wetness, 
and texture of the surface layer. A rating of slight 
indicates that under normal conditions the kind of 
equipment and season of use are not significantly 
restricted by soil factors. Soil wetness can restrict 
equipment use, but the wet period does not exceed 1 
month. A rating of moderate indicates that equipment 
use is moderately restricted because of one or more 
soil factors. If the soil is wet, the wetness restricts 
equipment use for a period of 1 to 3 months. A rating 
of severe indicates that equipment use is severely 
restricted either as to the kind of equipment that can 
be used or the season of use. lf the soil is wet, the 
wetness restricts equipment use for more than 3 
months. 

Seedling mortality refers to the death of naturally 
occurring or planted tree seedlings, as influenced by 
the kinds of soil, soil wetness, or topographic 
conditions. The factors used in rating the soils for 
seedling mortality are texture of the surface layer, 
depth to a seasonal high water table and the length of 
the period when the water table is high, rock fragments 
in the surface layer, effective rooting depth, and slope 
aspect. A rating of slight indicates that seedling 
mortality is not likely to be a problem under normal 
conditions. Expected mortality is less than 25 percent. 
Arating of moderate indicates that some problems 
from seedling mortality can be expected. Extra 
precautions are advisable. Expected mortality is 25 to 
50 percent. A rating of severe indicates that seedling 
mortality is a serious problem. Extra precautions are 
important. Replanting may be necessary. Expected 
mortality is more than 50 percent. 
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Winathrow hazard is the likelihood that trees will 
be uprooted by the wind because the soil is not deep 
enough for adequate root anchorage. The main 
restrictions that affect rooting are a seasonal high 
water table and the depth to bedrock, a fragipan, or 
other limiting layers. A rating of slight indicates that 
under normal conditions no trees are blown down by 
the wind. Strong winds may damage trees, but they do 
not uproot them. A rating of moderate indicates that 
some trees can be blown down during periods when 
the soil is wet and winds are moderate or strong. A 
rating of severe indicates that many trees can be 
blown down during these periods. 

Plant competition ratings indicate the degree to 
which undesirable species are expected to invade and 
grow when openings are made in the tree canopy. The 
main factors that affect plant competition are depth to 
the water table and the available water capacity. A 
rating of slight indicates that competition from 
undesirable plants is not likely to prevent natural 
regeneration or suppress the more desirable species. 
Planted seedlings can become established without 
undue competition. A rating of moderate indicates that 
competition may delay the establishment of desirable 
species. Competition may hamper stand development, 

‘but it will not prevent the eventual development of fully 
stocked stands. A rating of severe indicates that 
competition can be expected to prevent regeneration 
unless precautionary measures are applied. 

The potential productivity of merchantable or 
common trees on a soil is expressed as a site index 
and as a volume number. The site index is the average 
height, in feet, that dominant and codominant trees of 
a given species attain in a specified number of years. 
The site index applies to fully stocked, even-aged, 
unmanaged stands. Commonly grown trees are those 
that woodland managers generally favor in intermediate 
or improvement cuttings. They are selected on the 
basis of growth rate, quality, value, and marketability. 

The volume, a number, is the yield likely to be 
produced by the most important trees. This number, 
expressed as cubic feet per acre per year, indicates 
the amount of fiber produced in a fully stocked, even- 
aged, unmanaged stand. 

The first species listed under common trees fora 
soil is the indicator species for that soil. It generally is 
the most common species on the soil and is the one 
that determines the ordination class. 

Trees to plant are those that are suitable for 
commercial wood production. 


Woodland Understory Vegetation 


Understory vegetation consists of grasses, forbs, 
shrubs, and other plants. If well managed, some 
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woodland can produce enough understory vegetation 
to support grazing of livestock or wildlife, or both, 
without damage to the trees. 

The quantity and quality of understory vegetation 
vary with the kind of soil, the age and kind of trees in 
the canopy, the density of the canopy, and the depth 
and condition of the litter. The density of the canopy 
determines the amount of light that understory plants 
receive. 

Table 11 shows, for each soil suitable for 
woodland, the potential for producing understory 
vegetation. The total production of understory 
vegetation includes the herbaceous plants and the 
leaves, twigs, and fruit of woody plants up to a height 
of 4.5 feet. It is expressed in pounds per acre of air- 
dry vegetation in favorable, normal, and unfavorable 
years. In a favorable year, soil moisture is above 
average during the optimum part of the growing 
season; in a normal year, soil moisture is average; 
and in an unfavorable year, it is below average. 

Table 11 also lists the common names of the 
characteristic vegetation on each soil and the 
composition, by percentage of air-dry weight, of each 
kind of plant. The table shows the kind and percentage 
of understory plants expected under a canopy density 
that is most nearly typical of woodland in which the 
production of wood crops is highest. 


Woodland in the Survey Area 


Dan Robinett, range conservationist, prepared this section. 


About 7,600 acres of woodland is in the survey 
area. Two woodland sites are represented. One is the 
mesquite forest (bosque) of the Santa Cruz River 
terraces in San Xavier District, and the other is the 
mixed oak, pinyon and juniper woodland on the top of 
the Quinlan and Baboquivari Mountains. 

Many thousands of acres of lands at lower 
elevations in the soil survey area resemble wocdland, 
but the density of mesquite is unnaturally high fora 
variety of reasons and the potential plant communities 
are savannah or grassland. These areas are considered 
rangeland and are discussed in the rangeland section 
of this manuscript. 

Woodland is land where the potential plant 
community is made up of trees with canopy covers 
exceeding 20 percent. 

The mixed evergreen oak woodland occurs at 
elevations ranging from 5,400 feet on steep north 
slopes to 6,880 feet on top of Kitt Peak and over 7,500 
feet on top of Baboquivari Peak. The major tree 
species include silverleaf oak, Arizona white oak, 
Emory oak, Mexican blue oak, alligator juniper, and 
Mexican pinyon. Common associated shrubs are 
silktassel, manzanita, mountainmahogany, snowberry, 
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skunkbush sumac, sacahuista, and Arizona 
rosewood. The important species in the understory 
are bullgrass, Texas bluestem, wooly bunchgrass, 
crinkleawn, prairie junegrass, bouvardia, California 
brickelbush, creeping daisy, plains lovegrass, and 
dryland sedges. 

Except for pinyon, the major tree species sprout 
vigorously after wildfire or wood cutting. Evergreen oak 
species are fast growing for their first 20 to 25 years. 
Heart rot usually sets in about this age and then 
growth and productivity decline dramatically. Twelve- 
inch diameter trees range in age between 60 and 70 
years, and the average lifespans for the oaks and 
pinyon are probably over 100 years. If a wood-cutting 
cycle can manage growth before the onset of heart rot, 
productivity of the oak species can be from 15 to 25 
cubic feet of wood per acre per year. Average 
productivity of old trees (70-80 years) is only 3to 5 
cubic feet of wood per acre per year. 

Naturally occurring wildfire was very important in the 
evolution of these plant communities. Fire-free 
intervals in this woodland were probably long (over 20 
years). These woodlands are characterized by high fuel 
moisture content in the June-July wildfire season, very 
little herbaceous understory, and moderate numbers of 
fire-sensitive species such as Mexican pinyon. After 
fire, woody fuels take 20 to 25 years to recover to the 
condition at which fire can recur. Much of this woodland 
in the survey area is ripe for wildfire. Kitt Peak last 
burned in 1955, and the area of this woodland site 
around Baboquivari Peak have not burned since the 
1930's. 

Historically, these mixed evergreen woodlands in the 
soil Survey area were used mainly for food gathering, 
fiber products, grazing, and mining. Important foods 
from these woodland areas were acorns (bellotas), 
manzanita and juniper berries, and meat (bighorn 
sheep and whitetail deer). Fibers for basket making 
were mainly sacahuista (beargrass) and Schott’s and 
banana yucca roots (red bark). All these tree species 
provided fuelwood for winter villages and for ranching 
and mining operations. Posts and timbers were 
harvested and used in the mines and early ranching 
operations. 

Presently, these evergreen woodlands are used for 
hunting, recreation and astronomy (Kitt Peak Nationa! 
Observatory). Beargrass is still harvested from the Kitt 
Peak area for basketmaking. 

The mesquite woodland which historically 
occurred on the terraces of the Santa Cruz River 
near San Xavier is largely gone. This plant 
community depends upon shallow groundwater (30- 
50 feet) tables. Groundwater pumping for mining, 
urban uses, and agriculture lowered the water table 
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out of reach of mesquite roots, and by 1960 the 
bosque was dying. Historically, this site was very 
important. Wild foods and fibers included coyote 
melon, buffalo gourd, wild cucumber, mesquite 
beans, hog potato, pigweed, verdolaga (pursley), 
devilsclaw, coyote tobacco (Juan loco), and canaigre 
for tanning hides. The best building timbers and 
unlimited firewood supplies of mesquite were found 
on this site. It was also the premier nesting site for 
mourning and whitewing dove in this part of the 
southwest. This site may no longer have the potential 
to produce mesquite “bosque” woodland because 
groundwater is too deep. 

Areas of Loamy Bottom range site along the major 
drainages such as the Vamori, Fresnal, and San Simon 
washes resemble mesquite woodland in places. 
Although these areas once were more open and 
grassy, they should be managed as woodlands now 
because of their importance for wildlife and wood 
products. 


Recreation 


The soils of the survey area are rated in Table 12 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. 
Not considered in the ratings, but important in 
evaluating a site, are the location and accessibility of 
the area, the size and shape of the area and its scenic 
quality, vegetation, access to water, potential water 
impoundment sites, and access to public sewer lines. 
The capacity of the soil to absorb septic tank effluent 
and the ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreational uses by the duration and intensity of 
flooding and the season when flooding occurs. In 
planning recreational facilities, onsite assessment of 
the height, duration, intensity, and frequency of 
flooding is essential. 

In Table 12, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations 
are minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that 
soil properties are unfavorable and that limitations can 
be offset only by costly soil reclamation, special 
design, intensive maintenance, limited use, or a 
combination of these measures. 

The information in Table 12 can be supplemented 
by other information in this survey, for example, 
interpretations for septic tank absorption fields in 
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Table 14 and interpretations for dwellings without 
basements and for local roads and streets in Table 
13. 

Camp areas require site preparation, such as 
shaping and leveling the tent and parking areas, 
stabilizing roads and intensively used areas, and 
installing sanitary facilities and utility lines. Camp 
areas are subject to heavy foot traffic and some 
vehicular traffic. The best soils have mild slopes and 
are not subject to flooding during the period of use. 
The surface has few or no stones or boulders, 
absorbs rainfall readily but remains firm, and is not 
dusty when dry. Strong slopes and stones or 
boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and 
parking areas. The best soils for picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that increase the cost of 
shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand 
intensive foot traffic. The best soils are almost level 
and are not subject to flooding during the season of 
use. The surface is free of stones and boulders, is firm 
after rains, and is not dusty when dry. If grading is 
needed, the depth of the soil over bedrock or a hardpan 
should be considered. 

Paths and trails for hiking and horseback riding 
should require little or no cutting and filling. The best 
soils are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year 
during the period of use. They have moderate slopes 
and few or no stones or boulders on the surface. 


Wildlife Habitat 


John C. York, biologist, helped to prepare this section. 


Soils affect the kind and amount of vegetation that 
is available to wildlife as food and cover. They also 
affect the construction of water impoundments. The 
kind and abundance of wildlife depend largely on the 
amount and distribution of food, cover, and water. 
Wildlife habitat can be created or improved by planting 
appropriate vegetation, by maintaining the existing 
plant cover, or by promoting the natural establishment 
of desirable plants. 

The capacity of an area to produce vegetation 
determines the kind of wildlife that live in the area. This 
section discusses some of the factors that limit the 
production of vegetation. Because the existence of all 
wildlife depends in some way on vegetation, it is 
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necessary for land managers to know how they can 
best manage that vegetation. 

The kinds and populations of animals that live in the 
desert are determined by evolution and climate, 
provided there is a suitable soil on which usable 
vegetation can grow. Animal populations fluctuate 
with the amount of moisture received in the survey 
area because the amount of vegetation fluctuates 
with moisture. The kinds of animals are relatively 
fixed, barring human interference, and the mixes are 
determined by the kinds and amounts of vegetation. 

In the “Detailed Soil Map Units,” the soils in the 
survey area are rated to reflect the soils’ suitability 
for maintenance, improvement, or creation of specific 
wildlife habitat elements. This information can be used 
in planning parks, wildlife refuges, nature study areas, 
and other developments for wildlife; in selecting soils 
that are suitable for establishing, improving, or 
maintaining specific elements of wildlife habitat; and in 
determining the intensity of management needed for 
each element of the habitat. 

Ratings are based on the existence of limitations in 
the soil, such as the available moisture capacity, 
content of rock fragments, depth to bedrock or 
hardpan, and soil reaction. The ratings are expressed 
as well suited, suited, and poorly suited. A rating of 
well suited indicates that the element or kind of habitat 
is easily established, improved, or maintained. Few or 
no limitations affect management, and satisfactory 
results can be expected. A rating of suited indicates 
that the element or kind of habitat can be established, 
improved, or maintained, in most places. Soil 
limitations are moderate. Moderately intensive 
management is required for satisfactory results. A 
rating of poorly suited indicates that limitations are 
severe for the designated element or kind of habitat. 
Soil limitations are severe. Habitats can be created, 
improved, or maintained in most places, but 
management is difficult and must be intensive. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Desertic herbaceous plants are herbaceous plants 
that are adapted to growing in desert climates. Soil 
properties and features that affect the growth of 
desertic herbaceous plants are surface texture, 
available water capacity, soil reaction, salinity, sodicity, 
and content of rock fragments. Soil temperature and 
soil moisture are also considerations. Examples of 
desertic herbaceous plants are threeawn species, 
grama species, bush muhly, curly mesquite, Arizona 
cottontop, zinnia species, false mesquite, lovegrass, 
buckwheat, triangle bursage, brittlebush, and ratany. 

Desertic shrubs and trees make up a diverse 
shrub and tree community that is suited to a desert 
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environment that is dryer than is common in moist 
riparian zones. Soil properties and features that affect 
the growth of desertic shrubs and trees are surface 
texture, available water capacity, soil reaction, salinity, 
sodicity, and content of rock fragments. Soil 
temperature and soil moisture are also considerations. 
Examples of desertic shrubs and trees are mesquite, 
paloverde, ironwood, whitethorn, fourwing saltbush, 
yucca, mimosa, jojoba, saguaro, wolfberry, 
creosotebush, and acacia. 

Desertic riparian herbaceous plants are suited to 
wetter soil conditions than is common in the dryer 
upland areas. Soil properties and features that affect 
the growth of riparian herbaceous plants are surface 
texture, flooding hazard and duration, salinity, sodicity, 
and content of rock fragments. Soil temperature and 
soil moisture are also considerations. Examples of 
desertic riparian herbaceous plants are wheatgrass, 
sacaton, tobosa, broom snakeweed, pappasgrass, 
caniagre dock, and Bermuda grass. 

Desertic riparian shrubs and trees are suited to 
wetter soil conditions than is common in the dryer 
upland areas. Soil properties and features that affect 
the growth of desertic riparian shrubs and trees are 
available water capacity, salinity, sodicity, and flood 
hazard and duration. Soil temperature and soil moisture 
are also considerations. Examples of desertic riparian 
shrubs and trees are mesquite, desertwillow, greythorn, 
big bursage, wolfberry, and desert hackberry. 

Domestic grasses and legumes—irrigated are 
domestic perennial grasses and herbaceous legumes 
that must be irrigated to survive in this climate. Soil 
properties and features that affect the growth of 
domestic grasses and legumes—irrigated are surface 
texture, content of rock fragments, available water 
capacity, depth to bedrock or hardpan, flood hazard, 
permeability, percent slope, salinity, sodicity, and 
erosional factors. Soil temperature and soil moisture 
are also considerations. Examples of domestic 
grasses and legumes—irrigated are Lehmann 
lovegrass, clovers, and alfalfa. 

Grain and seed crops—irrigated are grain and 
seed crops that require irrigation to survive in this 
climate. Soil properties and features that affect the 
growth of grain and seed crops—irrigated are surface 
texture, content of rock fragments, available water 
capacity, depth to bedrock or hardpan, flood hazard, 
permeability, percent slope, salinity, sodicity, and 
erosional factors. Soil temperature and soil 
moisture are also considerations. Examples of grain 
and seed crops—irrigated, are wheat, barley, and 
sorghum. 

Vertebrate animals live throughout the survey 
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area. Highly mobile species use all available spaces, 
and specialized species are restricted to one or two 
habitat types. Examples of the mobile species are 
bats, birds, mule deer, whitetail deer, desert bighorn 
sheep, javelina, cottontail rabbits, jackrabbits, 
coyotes, gray fox, coatis, porcupines, bobcats, 
skunks, and raccoons. Some snakes, such as 
rattlesnakes, bullsnakes, coachwhips, and king 
snakes, also have a fairly wide range. Deer, javelina, 
and sheep are restricted to areas of free water. Even 
though they have mobility, that action is controlled by 
the need for water. Animals that do not have mobility 
are rats and mice, gophers, lizards, skinks, toads, 
quail, most snakes, geckoes, and ground squirrels. 
These animals are usually nonspecific in the 
vegetation they eat, require no free water to survive, 
are mainly nocturnal, and are small—all 
characteristics of animals that live in harsh, hot dry 
climates. 


Birds Sighted During the Course of the Survey 


Cathy E. McGuire, soil scientist, prepared this section. 


During the course of the soil survey field work the 
following birds were positively identified. This is nota 
complete list of all the birds in the Tohono O’odham 
Nation. This is a list of the more common and 
spectacular birds that were observed, usually around 
water, while the field work was being completed. It is 
presented here to show the great diversity of the bird 
species on the Nation. 

The birds sighted include plain titmouse, verdin, 
bushtit, cactus wren, black-tailed gnatcatcher, 
mountain bluebird, varied thrush, hermit thrush, 
Northern mockingbird, Bendire’s thrasher, curvebill 
thrasher, phainopepla, loggerhead shrike, European 
starling, yellow warbler, yellow-rumped warbler, Willson 
warbler, hepatic tanager, lark bunting, brown towhee, 
rufous-sided towhee, white-crowned sparrow, black- 
chinned sparrow, dark-eyed junco, red-winged 
blackbird, Western meadowlark, great-tailed grackle, 
brown-headed cowbird, hooded oriole, Northern finch, 
Cassin’s finch, Inca dove, white-wing dove, mourning 
dove, greater roadrunner, barn owl, great horned owl, 
lesser nighthawk, broad-tailed hummingbird, belted 
kingfisher, white-breasted nuthatch, Gila woodpeckers, 
acorn woodpeckers, Northern flickers, dusky 
flycatchers, Western flycatchers, vermillion 
flycatchers, ash-throated flycatchers, Weid’s crested 
flycatchers, Western kingbird, purple martin, tree 
swallow, bank swallow, white-throated swifts, scrub 
jay, Mexican jay, common raven, turkey vulture, black 
vulture, caracara, red-tailed hawks, sharp-shin 
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hawks, Harris hawks, marsh hawks, Cooper's 
hawks, American eagle, American kestrel, Peregrine 
falcon, prairie falcon, Gambel’s quail, scale quail, 
California quail, green-winged teal, cinnamon teal, 
blue-winged teal, mallards, Northern pintail, redhead 
ducks, ring-neck ducks, common goldeneye ducks, 
bufflehead, American coots, snow goose, brown 
bobbies, great blue heron, green heron, great egret, 
cattle egret, snowy egret, sandhill crane, killdeer, 
black-necked stilt, American avocet, lesser 
yellowlegs, greater yellowlegs, solitaire sandpiper, 
least sandpiper, willet, California gull, brown pelican, 
and American white pelican. 


Engineering 
Jack W. Elder, area engineer, helped review this section. 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. Ratings are given 
for building site development, sanitary facilities, 
construction materials, and water management. The 
ratings are based on observed performance of the soils 
and on the estimated data and test data in the “Soil 
Properties and Qualities"section of the Detailed Soil 
Map Units. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, smail areas of different 
soils may be included within the mapped areas of a 
specific soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils 
or for testing and analysis by personnel experienced in 
the design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria 
were not considered in preparing the information in this 
section. Local ordinances and regulations should be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 or 6 feet of the 
surtace, slope, likelihood of flooding, natural soil 
structure aggregation, and soi! density. Data were 
collected about kinds of clay minerals, mineralogy of 
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the sand and silt fractions, and the kinds of adsorbed 
cations. Estimates were made for erodibility, 
permeability, corrosivity, shrink-swell potential, 
available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to evaluate the 
potential of areas for residential, commercial, 
industrial, and recreational uses; make preliminary 
estimates of construction conditions; evaluate 
alternative routes for roads, streets, highways, 
pipelines, and underground cables; evaluate alternative 
sites for sanitary landfills, septic tank absorption fields, 
and sewage lagoons; plan detailed onsite 
investigations of soils and geology; locate potential 
sources of gravel, sand, earthfill, and topsoil; plan 
drainage systems, irrigation systems, ponds, terraces, 
and other structures for soil and water conservation; 
and predict performance of proposed small structures 
and pavements by comparing the performance of 
existing similar structures on the same or similar soils. 

The information in the tables, along with the soil 
maps, the soil descriptions, and other data provided in 
this survey, can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 13 shows the degree and kind of soil 
limitations that affect shallow excavations, dwellings 
with and without basements, small commercial 
buildings, local roads and streets, and lawns and 
landscaping. The limitations are considered siight if soil 
properties and site features are generally favorable for 
the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features 
are not favorable for the indicated use and special 
planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly 
increased maintenance are required. Special feasibility 
studies may be required where the soil limitations are 
severe. 

Shallow excavations are trenches or holes dug to 
a maximum depth of 5 or 6 feet for basements, 
graves, utility lines, open ditches, and other 
purposes. The ratings are based on soil properties, 
site features, and observed performance of the soils. 
The ease of digging, filling, and compacting is 
affected by the depth to bedrock, a cemented pan, or 
a very firm dense layer; stone content; soil texture; 
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and slope. The time of the year that excavations can 
be made is affected by the susceptibility of the soil to 
flooding. The resistance of the excavation walls or 
banks to sloughing or caving is affected by soil 
texture. 

Dwellings and small commercial! buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are 
made for small commercial buildings without 
basements, for dwellings with basements, and for 
dwellings without basements. The ratings are based on 
soil properties, site features, and observed 
performance of the soils. Flooding, shrinking and 
swelling, and organic layers can cause the movement 
of footings. Depth to bedrock or to a cemented pan, 
large stones, slope, and flooding affect the ease of 
excavation and construction. Landscaping and grading 
that require cuts and fills of more than 5 or 6 feet are 
not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. 
They have a subgrade of cut or fill soil material; a base 
of gravel, crushed rock, or stabilized soil material; and 
a flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on 
soil properties, site features, and observed 
performance of the soils. Depth to bedrock or toa 
cemented pan, flooding, large stones, and slope affect 
the ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential,and frost action potential affect 
the traffic-supporting capacity. 

Lawns and landscaping require soils on which turf 
and ornamental trees and shrubs can be established 
and maintained. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Soil reaction, depth to bedrock or toa 
cemented pan, the available water capacity in the 
upper 40 inches, and the content of salts, sodium, and 
sulfidic materials affect plant growth. Flooding, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


Sanitary Facilities 


Table 14 shows the degree and kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered slight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
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maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are 
required, 

Table 14 also shows the suitability of the soils for 
use as daily cover for landfill. A rating of good 
indicates that soil properties and site features are 
favorable for the use and good performance and low 
maintenance can be expected; fair indicates that soil 
properties and site features are moderately favorable 
for the use and one or more soil properties or site 
features make the soil less desirable than the soils 
rated good; and poor indicates that one or more soil 
properties or site features are unfavorable for the use 
and overcoming the unfavorable properties requires 
special design, extra maintenance, or costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 60 inches is 
evaluated. The ratings are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, 
and flooding affect absorption of the effluent. Large 
stones and bedrock or a cemented pan interfere with 
installation. 

Unsatisfactory performance of septic tank 
absorption fields, including excessively slow 
absorption of effluent, surfacing of effluent, and hillside 
seepage, can affect public health. Ground water can be 
polluted if highly permeable sand and gravel or 
fractured bedrock is less than 4 feet below the base of 
the absorption field, and if slope is excessive. There 
must be unsaturated soi! material beneath the 
absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a 
certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor surrounded by cut slopes or embankments 
of compacted soil. Lagoons generally are designed to 
hold the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides 
is required to minimize seepage and contamination of 
ground water. 

Table 14 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Considered in 
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the ratings are slope, permeability, depth to bedrock 
or to a cemented pan, flooding, large stones, and 
content of organic matter. 

Excessive seepage resulting from rapid 
permeability in the soil or a water table that is high 
enough to raise the level of sewage in the lagoon 
causes a lagoon to function unsatisfactorily. Pollution 
results if seepage is excessive or if floodwater 
overtops the lagoon. A high content of organic matter 
is detrimental to proper functioning of the lagoon 
because it inhibits aerobic activity. Slope, bedrock, 
and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste 
is placed in a trench. It is spread, compacted, and 
covered daily with a thin layer of soil excavated at the 
site. In.an area landfill, the waste is placed in 
successive layers on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin 
layer of soil from a source away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground- 
water pollution. Ease of excavation and revegetation 
should be considered. 

The ratings in Table 14 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types 
of landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite 
investigation is needed. 

Daily cover for landfillis the soil material that is 
used to cover compacted solid waste in an area 
sanitary landfill. The soil material is obtained offsite, 
transported to the landfill, and spread over the waste. 

Soil texture, wetness, rock fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best 
cover for a landfill. Clayey soils are sticky or cloddy 
and are difficult to spread; sandy soils are subject to 
wind erosion. 

After soil material has been removed, the soil 
material remaining in the borrow area must be thick 
enough over bedrock, or a cemented pan to permit 
revegetation. The soil material used as the final cover 
for a landfill should be suitable for plants. The surface 
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layer generally has the best workability, more organic 
matter, and the best pofential for plants. Material from 
the surface layer should be stockpiled for use as the 
final cover. 


Construction Materials 


Table 15 gives information about the soils as a 
source of roadfill, sand, gravel, and topsoil. The soils 
are rated good, fair, or poor as a source of roadfill 
and topsoil. They are rated as a probable or 
improbable source of sand and gravel. The ratings 
are based on soil properties and site features that 
affect the removal of the soil and its use as 
construction material. Normal compaction, minor 
processing, and other standard construction 
practices are assumed. Each soil is evaluated to a 
depth of 5 feet. 

Roadfillis soil material that is excavated in one 
place and used in road embankments in another place. 
in this table, the soils are rated as a source of roadfill 
for low embankments, generally less than 6 feet high 
and less exacting in design than higher embankments. 

The ratings are for the soil material below the 
surface layer to a depth of 5 feet. It is assumed that 
soil layers will be mixed during excavating and 
spreading. Many soils have layers of contrasting 
suitability within their profile. The table showing 
engineering index properties provides detailed 
information about each soil layer. This information can 
help to determine the suitability of each layer for use 
as roadfill. The performance of soil after it is stabilized 
with lime or cement is not considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 
thickness of suitable material is a major consideration. 
The ease of excavation is affected by large stones and 
slope. How well the soil performs in place after it has 
been compacted and drained is determined by its 
strength (as inferred from the engineering classification 
of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, a low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Soils rated 
fairare more than 35 percent silt- and clay-sized 
particles and have a plasticity index of less than 10. 
They have a moderate shrink-swell potential, slopes of 
15 to 25 percent, or many stones. Soils rated poor 
have a plasticity index of more than 10, a high shrink- 
swell potential, many stones, or slopes of more than 
25 percent. They may have layers of suitable material, 
but the material is less than 3 feet thick. 

Sand and gravel are natural aggregates suitable 
for commercial use with a minimum of processing. 
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They are used in many kinds of construction. 
Specifications for each use vary widely. In Table 15, 
only the probability of finding material in suitable 
quantity is evaluated. The suitability of the material 
for specific purposes is not evaluated, nor are factors 
that affect excavation of the material. 

The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the 
soil), the thickness of suitable material, and the 
content of rock fragments. Kinds of rock, acidity, and 
Stratification are given in the soil series descriptions. 
Gradation of grain sizes is given in the table on 
engineering index properties. 

A soil rated as a probable source has a layer of 
clean sand or gravel or a layer of sand or gravel that is 
up to 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and 
gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated is the reclamation potential of the borrow 
area. 

Plant growth is affected by toxic material and by 
such properties as soil reaction, available water 
capacity, and fertility. The ease of excavating, loading, 
and spreading is affected by rock fragments, slope, a 
water table, soil texture, and thickness of suitable 
material. Reclamation of the borrow area is affected by 
slope, a water table, rock fragments, bedrock, and 
toxic material. 

Soils rated good have friable, loamy material to a 
depth of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of 
less than 8 percent. They are low in content of soluble 
salts and are naturally fertile or respond well to 
fertilizer. 

Soils rated fair are sandy soils, loamy soils that 
have a relatively high content of clay, soils that have 
only 20 to 40 inches of suitable material, soils that 
have an appreciable amount of gravel, stones, or 
soluble salts, or soils that have slopes of 8 to 15 
percent. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large 
amount of gravel, stones, or soluble salts, and have 
slopes of more than 15 percent. 

The surface layer of most soils is generally 
preferred for topsoil because of its organic matter 
content. Organic matter greatly increases the 
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absorption and retention of moisture and nutrients for 
plant growth. 


Water Management 


Table 16 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond 
reservoir areas and for embankments, dikes, and 
levees. The limitations are considered siight if soil 
properties and site features are generally favorable 
for the indicated use and limitations are minor and 
are easily overcome; moderate if soil properties or 
site features are not favorable for the indicated use 
and special planning, design, or maintenance is 
needed to overcome or minimize the limitations; and 
severe if soil properties or site features are so 
unfavorable or so difficult to overcome that special 
design, significant increase in construction costs, 
and possibly increased maintenance are required. 

This table also gives for each soil the restrictive 
features that affect irrigation and terraces and 
diversions. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage 
capacity of the reservoir area. 

Embankments, dikes, and levees are raised 
structures of soil material, generally less than 20 feet 
high, constructed to impound water or to protect land 
against overflow. In this table, the soils are rated as a 
source of material for embankment fill. The ratings 
apply to the soil material below the surface layer to a 
depth of about 5 feet. It is assumed that soil layers will 
be uniformly mixed and compacted during 
construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features 
include less than 5 feet of suitable material and a high 
content of stones or boulders, organic matter, or salts 
or sodium. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The 
design and management of an irrigation system are 
affected by flooding, available water capacity, intake 
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rate, permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones 
and depth to bedrock or to a cemented pan. The 
performance of a system is affected by the depth of 
the root zone, the amount of salts or sodium, and soil 
reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed 


across a slope to control erosion and conserve 
moisture by intercepting runoff. Slope, large stones, 
and depth to bedrock or to a cemented pan affect 
the construction of terraces and diversions. A 
restricted rooting depth, a severe hazard of wind 
erosion or water erosion, an excessively coarse 
texture, and restricted permeability adversely affect 
maintenance. 


Soil Properties 
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Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soil and water features, listed in tables, 
are explained on the following pages. 

Soil properties are determined by field examination 
of the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils 
and to delineate them on the soil maps. Samples are 
taken from some typical profiles and tested in the 
laboratory to determine grain-size distribution, 
plasticity, and compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be 
estimated accurately by field observation, and help to 
characterize key soils. 


Engineering Index Properties 


Table 17 gives estimates of the engineering 
classification and of the range of index properties for 
the major layers of each soil in the survey area. Most 
soils have layers of contrasting properties within the 
upper 5 feet. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each soil 
series under the heading “Soil Series and Their 
Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and 
clay in the fraction of the soil that is less than 2 
millimeters in diameter. “Loam,” for example, is soil that 
is 7 to 27 percent clay, 28 to 50 percent silt, and less 
than 52 percent sand. If the content of particles 
coarser than sand is as much as about 15 percent, an 
appropriate modifier is added, for example, “gravelly.” 
Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (ASTM 1993) and 


the system adopted by the American Association of 
State Highway and Transportation Officials (AASHTO 
1986). 

The Unified system classifies soils according to 
properties that affect their use as construction 
material. Soils are classified according to grain-size 
distribution of the fraction less than 3 inches in 
diameter and according to plasticity index, liquid limit, 
and organic matter content. Sandy and gravelly soils 
are identified as GW, GP, GM, GC, SW, SP. SM, and 
SC; silty and clayey soils as ML, CL, OL, MH, CH, and 
OH; and highly organic soils as PT. Soils exhibiting 
engineering properties of two groups can have a dual 
classification, for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified 
in one of seven groups from A-1 through A-7 on the 
basis of grain-size distribution, liquid limit, and 
plasticity index. Soils in group A-1 are coarse grained 
and low in content of fines (silt and clay). At the other 
extreme, soils in group A-7 are fine grained. Highly 
organic soils are classified in group A-8 on the basis of 
visual inspection. 

Rock fragments larger than 10 inches in diameter 
and 3 to 10 inches in diameter are indicated as a 
percentage of the total soil on a dry-weight basis. The 
percentages are estimates determined mainly by 
converting volume percentage in the field to weight 
percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area 
and in nearby areas and on estimates made in the 
field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area 
or from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, 
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and plasticity index are generally rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount (1 or2 
percentage points) across classification boundaries, 
the classification in the marginal zone is omitted in the 
table. 


Physical and Chemical Properties 


Table 18 shows estimates of some characteristics 
and features that affect soil behavior. These estimates 
are given for the major layers of each soil in the survey 
area. The estimates are based on field observations 
and on test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in 
diameter. In this table, the estimated clay content of 
each major soil layer is given as a percentage, by 
weight, of the soil material that is less than 2 
millimeters in diameter. 

The amount and kind of clay greatly affect the 
fertility and physical condition of the soil. They 
determine the ability of the soil to adsorb cations and 
to retain moisture. They influence shrink-swell 
potential, permeability, plasticity, the ease of soil 
dispersion, and other soil properties. The amount and 
kind of clay in a soil also affect tillage and earthmoving 
operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at 
field moisture capacity, that is, the moisture content at 
1/3-bar moisture tension. Weight is determined after 
drying the soil at 105 degrees C. In this table, the 
estimated moist bulk density of each major soil horizon 
is expressed in grams per cubic centimeter of soil 
material that is less than 2 millimeters in diameter. 
Bulk density data are used to compute shrink-swell 
potential, available water capacity, total pore space, 
and other soil properties. The moist bulk density of a 
soil indicates the pore space available for water and 
roots. A bulk density of more than 1.6 can restrict 
water storage and root penetration. Moist bulk density 
is influenced by texture, kind of clay, content of 
organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, 
and texture. Permeability is considered in the design of 
septic tank absorption fields. 

Available water capacity refers to the quantity of 
water that the soil is capable of storing for use by 
plants. The capacity for water storage is given in 
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inches of water per inch of soil for each major soil 
layer. The capacity varies, depending on soil properties 
that affect the retention of water and the depth of the 
root zone. The most important properties are the 
content of organic matter, soil texture, bulk density, 
and soil structure. Available water capacity is an 
important factor in the choice of plants or crops to be 
grown and in the design and management of irrigation 
systems. Available water capacity is not an estimate of 
the quantity of water actually available to plants at any 
given time. 

Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
of each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the 
value given in the table. Salinity affects the suitability 
of a soil for crop production, the stability of soil if used 
as construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of 
clay minerals with water and varies with the amount 
and type of clay minerals in the soil. The size of the 
load on the soil and the magnitude of the change in soil 
moisture content influence the amount of swelling of 
soils in place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For 
others, swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to 
very high, shrinking and swelling can cause damage 
to buildings, roads, and other structures. Special 
design is needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
classes are low, a change of less than 3 percent; 
moderate, 3 to 6 percent; high, more than 6 percent; 
and very high, greater than 9 percent. 
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Erosion factor K indicates the susceptibility of a 
soil to sheet and rill erosion by water. Factor K is one 
of six factors used in the Universal Soil Loss 
Equation (USLE) to predict the average annual rate of 
soil loss by sheet and rill erosion in tons per acre per 
year. The estimates are based primarily on 
percentage of silt, sand, and organic matter (up to 4 
percent) and on soil structure and permeability. 
Values of K range from 0.02 to 0.64. Other factors 
being equal, the higher the value, the more 
susceptible the soil is to sheet and rill erosion by 
water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water 
that can occur without affecting crop productivity over 
a sustained period. The rate is in tons per acre per 
year. 

Wind erodibility groups are made up of soils that 
have similar properties affecting their resistance to 
wind erosion in cultivated areas. The groups indicate 
the susceptibility of soil to wind erosion. The soils 
assigned to group 1 are the most susceptible to wind 
erosion, and those assigned to group 8 are the least 
susceptible. The groups are as follows: 

1. Coarse sands, sands, fine sands, and very fine 
sands. 

2. Loamy coarse sands, loamy sands, loamy fine 
sands, loamy very fine sands, and loamy very fine 
sands. 

3. Coarse sandy loams, sandy loams, fine sandy 
loams, and very fine sandy loams. 

4L. Calcareous loams, silt loams, clay loams, and 
silty clay loams. 

4. Clays, silty clays, noncalcareous clay loams, and 
silty clay loams that are more than 35 percent clay. 

5. Noncalcareous loams and silt loams that are less 
than 20 percent clay and sandy clay loams, sandy 
clays, and hemic soil material. 

6. Noncalcareous loams and silt loams that are 
more than 20 percent clay and noncalcareous clay 
loams that are less than 35 percent clay. 

7. Silts, noncalcareous silty clay loams that are less 
than 35 percent clay, and fibric soil material. 

8. Soils that are very slightly erodible because of 
coarse fragments on the surface or because of surface 
wetness. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. In Table 18, 
the estimated content of organic matter is expressed 
as a percentage, by weight, of the soil material that is 
less than 2 millimeters in diameter. 

The content of organic matter in a soil can be 
maintained or increased by returning crop residue to 
the soil. Organic matter affects the available water 
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capacity, infiltration rate, and tilth. It is a source of 
nitrogen and other nutrients for crops. 


Soil and Water Features 


Table 19 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are based on estimates of 
runoff potential. Soils are assigned to one of four 
groups according to the rate of water infiltration when 
the soils are not protected by vegetation, are 
thoroughly wet, and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained 
sands or gravelly sands. These soils have a high rate 
of water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water 
transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from 
adjacent slopes. Water standing for short periods after 
rainfall is not considered flooding. 

Table 19 gives the frequency and duration of 
flooding and the time of year when flooding is most 
likely. 

Frequency, duration, and probable dates of 
occurrence are estimated. Frequency is expressed as 
none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions (the chance 
of flooding is nearly 0 percent to 5 percent in any year); 
occasional that it occurs, on the average, once or less 
in 2 years (the chance of flooding is 5 to 50 percent 
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in any year); and frequent that it occurs, on the 
average, more than once in 2 years (the chance of 
flooding is more than 50 percent in any year). 
Common is used when the occasional and frequent 
classes are grouped for certain purposes. Duration is 
expressed as very brief if less than 2 days, brief if 2 
to 7 days, long if 7 days to 1 month, and very long if 
more than 1 month. Probable dates are expressed in 
months. About two-thirds to three-fourths of all 
flooding occurs during the stated period. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and little or no 
horizon development. 

Also considered are local information about the 
extent and levels of flooding and the relation of each 
soil on the landscape to historic floods. Information on 
the extent of flooding based on soil data is less 
specific than that provided by detailed engineering 
surveys that delineate flood-prone areas at specific 
flood frequency levels. 

Depth to bedrock is given if bedrock is within a 
depth of 5 feet. The depth is based on many soil 
borings and on observations during soil mapping. The 
rock is either soft or hard. If the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or smail rippers. If the rock is 
hard or massive, blasting or special equipment 
generally is needed for excavation. 

A cemented pan or hardpan is a cemented or 
indurated subsurface layer within a depth of 5 feet. 
Such a pan causes difficulty in excavation. Pans are 


classified as thin or thick. A thin pan is less than 3 
inches thick if continuously indurated or Jess than 18 
inches thick if discontinuous or fractured. Excavations 
can be made by trenching machines, backhoes, or 
small rippers. A thick pan is more than 3 inches thick if 
continuously indurated or more than 18 inches thick if 
discontinuous or fractured. Such a pan is so thick or 
massive that blasting or special equipment is needed 
in excavation. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors 
as soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the 
soil. Special site examination and design may be 
needed if the combination of factors results in a severe 
hazard of corrosion. The steel in installations that 
intersect soil boundaries or soil layers is more 
susceptible to corrosion than steel in installations that 
are entirely within one kind of soil or within one soil 
layer. 

For uncoated steel, the risk of corrosion, expressed 
as low, moderate, or high, is based on soil drainage 
class, total acidity, electrical resistivity near field 
capacity, and electrical conductivity of the saturation 
extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation 
extract. 
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Classification of the Soils 


Soils are classified so that we can more easily 
remember significant characteristics. Classification 
enables us to assemble knowledge about the soils, to 
see their relationship to one another and to the whole 
environment, and to develop principles that help us to 
understand their behavior and their responses to 
manipulation. Through classification and then the use 
of soil maps, we can apply our knowledge of soils to 
specific areas. 

The system of soil classification used by the 
National Cooperative Soil Survey has six categories 
(USDA, 1975). Beginning with the broadest, these 
categories are the order, suborder, great group, 
subgroup, family, and series. Classification is based 
on soil properties observed in the field or inferred 
from those observations or from laboratory 
measurements. Table 20 shows the classification of 
the soils in the survey area. The categories are 
defined in the following paragraphs. 

ORDER. Eleven soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in sol. An 
example is Aridisols. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or 
properties that reflect the most important variables 
within the orders. The last syllable in the name of a 
suborder indicates the order. An example is Argids 
(Arg, meaning argillic, plus fd, from Aridisols). 

GREAT GROUP. Each suborder is divided into 
great groups on the basis of close similarities in kind, 
arrangement, and degree of development of 
pedogenic horizons; soil moisture and temperature 
regimes; type of saturation; and base status. Each 
great group is identified by the name of a suborder 
and by a prefix that indicates a property of the soil. 
An example is Haplargids (Hap/, meaning minimal 
horizonation, plus argids, the suborder of the 
Aridisols that has an argillic horizon). 

SUBGROUP. Each great group has a typic 
subgroup. Other subgroups are intergrades or 
extragrades. The typic subgroup is the central 
concept of the great group; it is not necessarily the 


most extensive. Intergrades are transitions to other 
orders, suborders, or great groups. Extragrades have 
some properties that are not representative of the 
great group but do not indicate transitions to any 
other taxonomic class. Each subgroup is identified by 
one or more adjectives preceding the name of the 
great group. The adjective Typic identifies the 
subgroup that typifies the great group. An example is 
Typic Haplargids. 

FAMILY. Families are established within a 
subgroup on the basis of physical and chemical 
properties and other characteristics that affect 
management. Generally, the properties are those of 
horizons below plow depth where there is much 
biological activity. Among the properties and 
characteristics considered are particle size, mineral 
content, soil temperature regime, soi! depth, and 
reaction. A family name consists of the name of a 
subgroup preceded by terms that indicate soil 
properties. An example is loamy-skeletal, mixed, 
thermic Typic Haplargids. 

SERIES. The series consists of soils within a 
family that have horizons similar in color, texture, 
structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
An example is the Topawa series, which is loamy- 
skeletal, mixed, thermic Typic Haplargids. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. Characteristics of the soil 
and the material in which it formed are identified for 
each series. A pedon, a small three-dimensional area 
of soil, typical of the series in the survey area is 
described. The detailed description of each soil 
horizon follows standards in the “Soil Survey Manual” 
(USDA, 1993). Many of the technical terms used in 
the descriptions are defined in “Soil Taxonomy” 
(USDA, 1975). Unless otherwise indicated, colors in 
the descriptions are for dry soil. Following the pedon 
description is the range of important characteristics 
of the soils in the series. 

The map units of each soil series are described in 
the section “Detailed Soil Map Units.” 
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Agustin Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderately rapid 

Landform: fan terraces 

Parent material: mixed fan alluvium 

Slope range: 1 to 5 percent 

Elevation: 2,000 to 3,000 feet 

Classitication: Coarse-loamy, mixed, thermic Typic 
Camborthids 


Typical Pedon 


Agustin gravelly sandy loam in an area of Vado- 
Agustin complex, 1 to 8 percent slopes, located at a 
latitude of 32 degrees, 04 minutes, 45 seconds N. 
and a longitude of 112 degrees, 02 minutes, 00 
seconds W. 


A1—0 to 1 inch; brown (7.5YR 5/4) gravelly sandy 
loam, brown to dark brown (7.5YR 4/4) moist; 
weak thin platy structure; soft, very friable, 
nonsticky, nonplastic; many very fine and fine 
roots; many fine interstitial pores; 15 percent 
gravel; mildly alkaline (pH 7.6); clear smooth 
boundary. 

A2—1 to 8 inches; brown (7.5YR 5/4) gravelly sandy 
loam, brown to dark brown (7.5YR 4/4) moist; 
weak thin platy structure parting to weak medium 
granular; soft, very friable, nonsticky, nonplastic; 
common very fine and fine and few medium 
roots; common fine interstitial pores; 15 percent 
gravel; noneffervescent; mildly alkaline (pH 7.6); 
clear smooth boundary. 

Bk1—8 to 19 inches; brown (7.5YR 5/4) gravelly 
sandy loam, brown to dark brown (7.5YR 4/4) 
moist; weak fine angular blocky structure; soft, 
very friable, nonsticky, nonplastic; common very 
fine, fine, and medium roots; common very fine 
and fine interstitial and tubular pores; few distinct 
calcium carbonate coats on rock fragments; 25 
percent gravel; strongly effervescent; mildly 
alkaline (pH 7.8); clear smooth boundary. 

Bk2—19 to 33 inches: brown (7.5YR 5/4) gravelly 
sandy loam, brown to dark brown (7.5YR 4/4) 
moist; weak fine subangular blocky structure; 
slightly hard, friable, nonsticky, nonplastic; 
common very fine and fine roots; common very 
fine and fine interstitial and tubular pores; 
common distinct calcium carbonate coats on 
rock fragments; 25 percent gravel; violently 
effervescent; moderately alkaline (pH 8.0); abrupt 
smooth boundary. 
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Bk38—33 to 42 inches; brown (7.5YR 5/4) very 
gravelly sandy loam, brown to dark brown (7.5YR 
4/4) moist; massive; hard, friable, nonsticky, 
nonplastic; common very fine and fine and few 
medium roots; few fine interstitial pores; common 
distinct calcium carbonate coats on rock 
fragments; 35 percent gravel; violently 
effervescent; moderately alkaline (pH 8.0); clear 
smooth boundary. 

Bk4—42 to 60 inches; brown (7.5YR 5/4) gravelly 
sandy loam, brown to dark brown (7.5YR 4/4) 
moist; moderate fine subangular blocky structure; 
slightly hard, friable, nonsticky, nonplastic: few 
very fine and fine roots; common very fine and 
fine interstitial and tubular pores; common 
distinct calcium carbonate coats on rock 
fragments; 25 percent gravel; violently 
effervescent; moderately alkaline (OH 8.0). 


Range in Characteristics 


Rock fragments: average 15 to 35 percent gravel in 
the control section 

Reaction: mildly to moderately alkaline 

Calcium carbonate equivalent: less than 5 percent 


A horizon 
Hue—7.5YR, 10YR 
Value—5 through 7 dry, 4 or 5 moist 
Chroma—2 through 4, dry or moist 


Bk horizon 
Hue—5YR through 10YR 
Value—5 through 7 dry, 4 or 5 moist 
Chroma—3 or 4, dry or moist 
Texture—sandy loam, loam 


Ajo Series 


Depth class: moderately deep (to a hardpan) 

Drainage class: well drained 

Permeability: moderately slow 

Landform: relict fan terrace 

Parent material: mixed fan alluvium 

Slope range: 3 to 10 percent 

Elevation: 1,600 to 2,200 feet 

Classification: ‘oamy-skeletal, mixed, hyperthermic 
Petrocalcic Paleargids 


Typical Pedon 


Ajo extremely gravelly loam, in an area of Ajo- 
Pinamt, deep, complex, 3 to 15 percent slopes, 
located at a latitude of 32 degrees, 35 minutes, 20 
seconds N. and a longitude of 111 degrees, 53 
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minutes, 08 seconds W.; about 2,300 feet E. and 
1,860 feet S. of the NW corner of sec. 6, T.10S., 
R.5€E. 


A—0 to 2 inches; light brown (7.5YR 6/4) extremely 
gravelly loam, brown to dark brown (7.5YR 4/4) 
moist; weak medium subangular blocky structure: 
slightly hard, friable, sticky, plastic; common fine 
roots; common fine vesicular pores; 70 percent 
gravel; noneffervescent; mildly alkaline (pH 7.6); 
abrupt wavy boundary. 

Btki—2 to 8 inches; yellowish red (SYR 5/6) 
extremely gravelly sandy clay loam, yellowish 
red (SYR 4/6) moist; moderate fine subangular 
blocky structure; soft, very friable, sticky, plastic; 
common fine roots; few fine tubular pores; very 
few continuous calcium carbonate coats in root 
channels and pores, and few faint clay films on 
ped faces; 70 percent gravel; slightly 
effervescent; mildly alkaline (pH 7.8); clear wavy 
boundary. 

Btk2—8 to 17 inches; reddish brown (2.5YR 4/4) very 
gravelly clay loam, dark red (2.5YR 3/6) moist; 
moderate very fine subangular blocky structure; 
soft, very friable, sticky, plastic; few fine roots; 
few fine tubular pores; common distinct calcium 
carbonate coats in root channels and pores, and 
many faint clay films on ped faces and in pores; 
common fine iron-manganese concretions; 15 
percent cobbles and 35 percent gravel; slightly 
effervescent; moderately alkaline (pH 8.0); clear 
wavy boundary. 

Btk3—17 to-25 inches; red (2.5YR 5/6) extremely 
cobbly clay loam, dark red (2.5YR 3/6) moist; 
moderate very fine subangular blocky structure; 
soft, friable, sticky, plastic; few very fine roots; 
few fine tubular pores; common continuous 
calcium carbonate coats in root channels and 
pores, and many faint clay films on ped faces and 
in pores; few fine gypsum crystals; 55 percent 
cobbles and 30 percent gravel; strongly 
effervescent; moderately alkaline (pH 8.0); clear 
wavy boundary. 

Btk4—285 to 30 inches; reddish brown (5YR 5/4) 
extremely gravelly clay loam, reddish brown 
(5YR 4/4) moist; moderate very fine subangular 
blocky structure; very hard, firm, very sticky, 
plastic; few fine roots; few fine tubular pores; 
common calcium carbonate coats in root 
channels and pores and many distinct clay films 
on ped faces and in pores; 75 percent gravel; 
strongly effervescent; moderately alkaline (pH 
8.0); abrupt wavy boundary. 
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Bkm—30 to 60 inches; indurated petrocalcic horizon. 
Range in Characteristics | 


Rock fragments: 30 to 75 percent gravel and/or 
cobbles 

Depth to petrocalcic horizon: 20 to 40 inches, but 
dominantly 22 to 35 inches 

Reaction: mildly to moderately alkaline 

Surface is covered with closely packed desert 
pavement. 


A horizon 
Value—3 through 6 dry, 3 or 4 moist 
Chroma—3 or 4, dry or moist 
Organic matter—less than 0.5 percent 


Btk horizon 
Hue—2.5YR, 5YR 
Value—4 or 5 dry, 3 or 4 moist 
Chroma—4 through 6, dry or moist 
Texture—sandy clay loam, clay loam 
Calcium carbonate equivalent—less than 15 
percent 


Bkm horizon 
Cementation—moderate to strong 
Laminar cap—moderately thick to thick 


Anklam Series 


Depth class: shallow 

Drainage class: well drained 

Permeability: moderately slow 

Lanoform: hills and mountains 

Parent material: slope alluvium and residuum from 
igneous rock 

Slope range: 3 to 35 percent 

Elevation: 2,200 to 3,800 feet 

Classification: Loamy-skeletal, mixed, thermic, 
shallow Typic Haplargids 


Typical Pedon 


Anklam extremely gravely sandy loam in an area of 
Anklam-Cellar-Rock outcrop complex, 15 to 55 
percent slopes, located at a latitude of 32 degrees, 
12 minutes, 00 seconds N. and a longitude of 112 
degrees, 09 minutes, 45 seconds W.: in the Brownell 
Valley. 


A—0 to 2 inches; brown (7.5YR 5/4) extremely 
gravelly sandy loam, brown to dark brown (7.5YR 
4/4) moist; weak thin platy structure; soft, very 
friable, nonsticky, nonplastic; common very fine 
and fine roots; few fine tubular pores; 90 percent 
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gravel; noneffervescent; neutral (pH 7.2); abrupt 
smooth boundary. 

Bt—2 to 10 inches; yellowish red (5YR 4/6) extremely 
gravelly sandy clay loam, dark reddish brown 
(5YR 3/4) moist; weak fine subangular blocky 
structure; hard, firm, sticky, plastic; common 
very fine and fine roots matted around stones; 
few fine tubular pores; common distinct clay films 
on ped faces and in pores; 85 percent gravel; 
noneffervescent; mildly alkaline (pH 7.4); abrupt 
irregular boundary. 

Crt—10 to 20 inches; highly fractured granite; 
extremely hard, extremely firm; common fine 
roots in cracks; common distinct clay films on 
rock fragments and in fractures. 

R—20 inches; granite. 


Range in Characteristics 


Rock fragments: 35 to 90 percent 

Depth to weathered bedrock: 10 to 20 inches 
Depth to unweathered bedrock: 20 to 25 inches 
Reaction: neutral to mildly alkaline 

Organic matter: less than 1 percent 


A horizon 
Hue—5YR, 7.5YR 
Value—5 or 6 dry, 3, 4, or 6 moist 
Chroma—4 or 6, dry or moist 


Bt horizon 
Hue—2.5YR, 5YR 
Value—4 or 5 dry, 3 or 4 moist 
Chroma—4 or 6, dry or moist 
Texture—sandy clay loam, clay loam (18 to 35 
percent clay) 


Arizo Series 


Depth class: very deep 

Drainage class: excessively drained 

Permeability: rapid 

Landform: alluvial fans and flood plains 

Parent material: mixed fan alluvium and stream 
alluvium 

Slope range: 0 to 3 percent 

Elevation: 2,000 to 3,200 feet 

Classification: Sandy-skeletal, mixed, thermic Typic 
Torriorthents 


Typical Pedon 


Arizo gravelly loamy sand, in an area of Arizo- 
Riverwash complex, 0 to 3 percent slopes, located 
at a latitude of 32 degrees, 26 minutes, 35 seconds 
N. and a longitude of 112 degrees, 6 minutes, 

20 seconds W.; sec. 30, T. 115., R.3 E. 
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A—0 to 1 inch; yellowish brown (10YR 5/6) gravelly 
loamy sand, dark yellowish brown (10YR 4/4) 
moist; weak coarse platy structure; loose, 
nonsticky, nonplastic; few fine roots; few fine 
vesicular pores; 20 percent gravel; 
noneffervescent; mildly alkaline (pH 7.6); abrupt 
wavy boundary. 

A/C—1 to 18 inches; yellowish brown (10YR 5/4) 
gravelly loamy sand, dark yellowish brown (10YR 
4/4) moist; single grain; loose, nonsticky, 
nonplastic; few fine roots; common fine interstitial 
pores; 20 percent gravel; noneffervescent; mildly 
alkaline (pH 7.6); clear wavy boundary. 

Ci—18 to 33 inches; light yellowish brown (10YR 
6/4) very gravelly loamy sand, yellowish brown 
(10YR 5/4) moist; single grain; loose, nonsticky, 
nonplastic; few fine roots; common fine interstitial 
pores; 35 percent gravel; slightly effervescent, 
mildly alkaline (pH 7.8); clear wavy boundary. 

C2—33 to 52 inches; light yellowish brown (10YR 
6/4) very gravelly loamy sand, yellowish brown 
(10YR 5/4) moist; single grain; loose, nonsticky, 
nonplastic; few fine roots; common fine interstitial 
pores; 55 percent gravel; strongly effervescent; 
mildly alkaline (pH 7.8); abrupt wavy boundary. 

C3—52 to 60 inches; light yellowish brown (10YR 
6/4) very gravelly toamy sand, yellowish brown 
(10YR 5/4) moist; single grain; loose, nonsticky, 
nonplastic; few fine roots; common fine interstitial 
pores; 45 percent gravel; strongly effervescent; 
moderately alkaline (pH 8.0). 


Range in Characteristics 


Rock fragments: 35 to 65 percent gravel in the 
control section 

Reaction: mildly to moderately alkaline 

Calcium carbonate equivalent: less than 10 percent 


A horizon 
Hue—10YR, 7.5YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—3 through 6, dry or moist 


C horizon 
Hue—10YR, 7.5YR 
Value—5 or 6 dry, 5 or 4 moist 
Chroma—3 through 5, dry or moist 
Texture-—loamy sand, coarse sand 


Baboquivari Series 


Depth class: very deep 
Drainage class: well drained 
Permeability: moderately slow 
Lanadform: fan terraces 


Tohono O'odham Nation, Arizona 


Parent material: mixed fan alluvium 

Slope range: 1 to 8 percent 

Elevation: 2,800 to 4,200 feet 

Classification: Fine-loamy, mixed, thermic Ustollic 
Haplargids 


Typical Pedon 


Baboquivari gravelly coarse sandy loam in an area of 
Baboquivari-Combate complex, 1 to 8 percent slopes, 
located at a latitude of 31 degrees, 56 minutes, 30 
seconds N. and a longitude of 111 degrees, 32 
minutes, 55 seconds W.; about 600 feet W. and 1,200 
feet N. of the SE corner of sec. 17,T.17S.,R.8E. 


A1—0 to 2 inches; yellowish brown (10YR 5/4) 
gravelly coarse sandy loam, dark yellowish 
brown (10YR 3/4) moist; moderate medium platy 
structure; slightly hard, very friable, nonsticky, 
nonplastic; common very fine and fine and few 
medium roots; common fine and medium 
interstitial and tubular pores; 30 percent gravel; 
noneffervescent; slightly acid (pH 6.3); clear 
smooth boundary. 

A2—2 to 9 inches; brown (10YR 5/3) gravelly coarse 
sandy loam, dark brown (10YR 3/3) moist; weak 
fine and medium granular structure; soft, very 
friable, nonsticky, nonplastic; common fine and 
few medium roots; common fine and medium 
interstitial and tubular pores; 30 percent gravel; 
noneffervescent; slightly acid (pH 6.3); clear 
wavy boundary. 

AB—$9 to 14 inches; brown to dark brown (7.5YR 4/4) 
gravelly coarse sandy loam, dark brown (7.5YR 
3/4) moist; weak fine subangular blocky 
structure; slightly hard, very friable, nonsticky, 
nonplastic; common very fine and few medium 
roots; common fine and medium interstitial and 
tubular pores; 30 percent gravel; noneffervescent; 
slightly acid (pH 6.3); clear wavy boundary. 

Bti—14 to 40 inches; yellowish red (5YR 5/6) 
gravelly sandy clay loam, yellowish red (SYR 4/6) 
moist; moderate coarse prismatic parting to weak 
coarse subangular blocky structure; very hard, 
very friable, sticky, plastic; common fine and few 
medium roots; common fine and medium 
interstitial and tubular pores; common distinct 
clay films on the ped faces and on sand grains: 
30 percent gravel; noneffervescent; neutral (pH 
7.0); gradual smooth boundary. 

Bt2—40 to 51 inches; yellowish red (5YR 5/6) 
gravelly coarse sandy loam, yellowish red (5YR 
4/6) moist; moderate coarse prismatic structure 
parting to weak coarse subangular blocky; hard, 
very friable, sticky, plastic; common fine and few 
medium roots; common fine and medium 
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interstitial and tubular pores; common distinct 
clay films on the ped faces and on sand grains; 
30 percent gravel; noneffervescent; neutral (pH 
7.0); clear wavy boundary. 

C—851 to 60 inches; reddish yellow (7.5YR 6/6) 
gravelly loamy sand, strong brown (7.5YR 5/6) 
moist; weak coarse prismatic structure parting to 
weak coarse subangular blocky; hard, very 
friable, slightly sticky, slightly plastic; common 
fine and medium interstitial and tubular pores; few 
distinct clay films on ped faces; 30 percent 
gravel; noneffervescent; neutral (pH 7.0). 


Range in Characteristics 


Rock fragments: 15 to 35 percent gravel 
Reaction: slightly acid to mildly alkaline 


A and AB horizons 
Hue—10YR, 7.5YR 
Value—4 or 5 dry, 2 or 3 moist 
Chroma—1 through 4, dry or moist 
Organic matter—1 to 3 percent 


Bt horizon 
Hue—5YR, 7.5YR 
Value—4 through 6, dry or moist 
Chroma—3 through 6, dry or moist 
Texture—coarse sandy loam, sandy clay loam 


C horizon 
Hue—5YR, 7.5YR 
Value—4 through 6, dry or moist 
Chroma—3 through 6, dry or moist 
Texture—loamy sand, coarse sandy loam 


Bosa Series 


Depth class: very shallow and shallow 

Drainage class: well drained 

Permeability: moderate 

Landform: hills and mountains 

Parent material: residuum, colluvium, and slope 
alluvium from andesite 

Slope range: 15 to 35 percent 

Elevation: 2,000 to 4,500 feet 

Classification: Loamy-skeletal, mixed, thermic Lithic 
Haplargids 


Typical Pedon 


Bosa gravelly fine sandy loam in an area of Lajitas- 
Bosa-Rock outcrop complex, 15 to 50 percent 
slopes, located at a latitude of 31 degrees, 57 
minutes, 15 seconds N. and a longitude of 112 
degrees, 58 minutes, 00 seconds W.; about 4 miles 
W. of Sells in the mountains referred to as Birdnest. 
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A—0 to 1 inch; brown (7.5YR 5/4) gravelly fine sandy 
loam, brown to dark brown (7.5YR 4/4) moist; 
weak thin platy structure; soft, very friable, 
sticky, nonplastic; common very fine and fine 
roots; common very fine and fine interstitial 
pores; 20 percent gravel; noneffervescent; mildly 
alkaline (pH 7.6); abrupt smooth boundary. 

Bt—1 to 6 inches; reddish brown (5YR 5/4) very 
gravelly loam, reddish brown (SYR 4/4) moist; 
moderate fine subangular blocky structure; soft, 
friable, sticky, plastic; common fine and medium 
roots; common very fine and fine interstitial and 
tubular pores; many distinct clay films on ped 
faces and on rock fragments; 5 percent cobbles 
and 50 percent gravel; noneffervescent; mildly 
alkaline (pH 7.6); clear wavy boundary. 

Crt—6 to 8 inches; weathered andesite; common 
distinct reddish brown (5YR 5/4) clay films on 
rock fragments; abrupt wavy boundary. 

R—8 inches; andesite. 


Range in Characteristics 


Rock fragments: 30 to 75 percent gravel, cobbles 
and/or stones 

Depth to unweathered bedrock: 6 to 20 inches 

Reaction: mildly to moderately alkaline 

Calcium carbonate: some pedons have calcium 
carbonate coatings in fractures and disseminated 
calcium carbonate in the lower part of Bt horizon 

Organic matter: less than 1 percent 


A horizon 
Value—4 through 6 dry 
Chroma—3 or 4, dry or moist 


Bt horizon 
Hue—S5YR, 7.5YR 
Value—4 through 6 dry, 3 through 5 moist 
Chroma—4 through 6 dry, 3 or 4 moist 
Texture—loam, clay loam, sandy clay loam 


Cr horizon 

Some pedons do not have highly fractured andesite 
above the lithic contact. Clay films and calcium 
carbonate coatings are common in the fractures. 


Bucklebar Series 


Depth class: very deep 

Drainage class: well drained 
Permeability: moderate 

Landform: fan terraces 

Parent material: mixed fan alluvium 
Slope range: 1 to 3 percent 
Elevation: 2,000 to 3,200 feet 


Soil Survey 


Classification: Fine-loamy, mixed, thermic Typic 
Haplargids 


Typica! Pedon 


Bucklebar sandy loam in an area of Bucklebar- 
Hayhook-Tubac complex, 0 to 3 percent slopes, 
located at a latitude of 31 degrees, 56 minutes, 15 
seconds N. and a longitude of 111 degrees, 55 
minutes, 50 seconds W. of Sells Livestock complex 
(fig. 17). 

A—0 to 3 inches; strong brown (7.5YR 4/6) sandy 
loam, dark brown (7.5YR 3/4) moist; weak thin 
platy structure; soft, very friable, nonsticky, 
nonplastic; few fine roots; few fine vesicular, 
interstitial and tubular pores; noneffervescent; 
mildly alkaline (pH 7.4); abrupt smooth boundary. 

Bti—3 to 9 inches; strong brown (7.5YR 4/6) sandy 
loam, dark brown (7.5YR 3/4) moist; weak coarse 
subangular blocky structure; slightly hard, very 
friable, nonsticky, nonplastic; few fine roots; 
common fine tubular pores; few distinct clay films 
on ped faces, in pores, and between sand grains; 
noneffervescent; mildly alkaline (pH 7.6); abrupt 
smooth boundary. 

Bt2—9 to 22 inches; reddish brown (5YR 4/4) loam, 
dark reddish brown (5YR 3/4) moist; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, friable, 
slightly sticky, plastic; few fine roots; common 
fine tubular pores; many distinct clay films on ped 
faces, in pores, and between sand grains; 
noneffervescent; mildly alkaline (pH 7.6); abrupt 
smooth boundary. 

Btk1—22 to 37 inches; reddish brown (5YR 4/4) 
loam, dark reddish brown (5YR 3/4) moist; weak 
medium subangular blocky structure; slightly 
hard, friable, slightly sticky, plastic; few fine and 
medium roots; common very fine tubular pores; 
few faint clay films on ped faces, in pores, and 
between sand grains, and few distinct calcium 
carbonate coats on ped faces; violently 
effervescent; mildly alkaline (pH 7.8); clear 
smooth boundary. 

Btk2—37 to 52 inches; strong brown (7.5YR 4/6) 
loam, dark brown (7.5YR 3/4) moist; weak 
medium subangular blocky structure; soft, very 
friable, nonsticky, nonplastic; few fine roots; few 
fine tubular pores; very few faint clay films in root 
channels and pores, and few distinct calcium 
carbonate coats on ped faces; common fine 
calcium carbonate filaments; strongly 
effervescent; mildly alkaline (pH 7.8); clear 
smooth boundary. 

Btk3—52 to 60 inches; strong brown (7.5YR 4/6) 
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loam; dark brown (7.5YR 3/4) moist; weak fine 
subangular blocky structure; soft, very friable, 


sticky, nonplastic; few fine roots; few fine tubular 


pores; few faint clay films between sand grains, 
and calcium carbonate coats in root channels 
and pores; common fine calcium carbonate 
filaments; strongly effervescent; mildly alkaline 
(pH 7.8). 


Range in Characteristics 


Rock fragments: less than 15 percent 
Reaction: neutral to moderately alkaline 
Clay content: averages more than 20 percent 


A horizon 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—3 or 4, dry or moist 


Bt horizon 
Hue—SYR, 7.5YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—4 through 6, dry or moist 
Texture—sandy clay loam, loam 


Btk horizon 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—4 through 6, dry or moist 
Calcium carbonate equivalent—less 15 percent 


Caracara Series 


Depth class: moderately deep (to a hardpan) 

Drainage class: well drained 

Permeability: slow 

Landform: relict fan terrace and hills 

Parent material: fan alluvium from conglomerate 

Slope range: 3 to 25 percent 

Elevation: 2,000 to 3,500 feet 

Classification: Clayey-skeletal, mixed, thermic 
Petrocalcic Paleargids 


Typical Pedon 


Caracara extremely gravelly sandy loam in an area of 
Delthorny-Caracara complex, 3 to 25 percent slopes, 


located at a latitude of 32 degrees, 12 minutes, and 
30 seconds N. and a longitude of 112 degrees, 11 


minutes, and 30 seconds W.; about 3 miles W. and N. 


of Quilotosa trading post (fig. 18). 
A—0 to 1 inch; brown to dark brown (7.5YR 4/4) 


extremely gravelly sandy loam, very dark grayish 


brown (10YR 3/2) moist; weak thin platy 


structure; soft, very friable, nonsticky, nonplastic; 


common very fine and fine roots; common very 
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fine and fine interstitial and tubular pores; 65 
percent gravel; slightly effervescent; mildly 
alkaline (pH 7.4); abrupt smooth boundary. 

Bt—1 to 9 inches; reddish brown (5YR 4/4) cobbly 
sandy clay loam, reddish brown (5YR 4/4) moist; 
strong medium subangular blocky structure; 
slightly hard, friable, sticky, plastic; common 
very fine and fine roots; common very fine and 
fine tubular pores; many distinct reddish brown 
(SYR 4/4) clay films on rock fragments; 20 
percent cobbles and 10 percent gravel; slightly 
effervescent; mildly alkaline (pH 7.8); clear wavy 
boundary. 

Btk—9 to 19 inches; reddish brown (5YR 4/4) 
extremely gravelly clay, yellowish red (5YR 4/6) 
moist; strong fine subangular blocky structure; 
slightly hard, friable, very sticky, very plastic; 
common very fine and fine roots; common very 
fine and fine tubular pores; many distinct clay 
films and calcium carbonate coats on rock 
fragments; 5 percent cobbles and 65 percent 
gravel; strongly effervescent; moderately alkaline 
(pH 8.0); abrupt wavy boundary. 

Bk—19 to 32 inches; mixed light brown (7.5YR 6/4} 
and white (7.5YR 8/0) very gravelly sandy clay 
loam, yellowish red (SYR 5/6) moist; moderate 
fine subangular blocky structure; slightly hard, 
triable, very sticky, very plastic; common fine 
roots; common very fine and fine interstitial and 
tubular pores; many distinct calcium carbonate 
coats on rock fragments; common fine and 
medium hard irregular calcium carbonate 
masses; 50 percent gravel; violently 
effervescent; moderately alkaline (pH 8.0); abrupt 
wavy boundary. 

Bkm—32 to 40 inches; indurated petrocalcic horizon; 
violently effervescent. 

R—40 inches; conglomerate. 


Range in Characteristics 


Rock fragments: 40 to 75 percent gravel and/or 
cobbles 

Depth to petrocalcic horizon: 20 to 40 inches 

Depth to unweathered bedrock: 25 to 60 inches 


A horizon 
Hue—5YR, 7.5YR, 10YR 
Value—4 or 5 dry, 3 or 4 moist 
Chroma~4 through 6 dry, 2 through 4 moist 
Organic matter—less than 0.5 percent 
Calcium carbonate equivalent—0 to 5 percent 
Reaction—neutral to mildly alkaline 


Bt horizon 
Hue—2.5YR, 5YR 
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Value—4 or 5 dry, 3 or 4 moist 

Chroma—4 through 6, dry or moist 
Texture—sandy clay, clay, sandy clay loam 
Calcium carbonate equivalent—5 to 15 percent 
Reaction—mildly to moderately alkaline 


Bk horizon 
Hue—5YR or 7.5YR 
Value—4 through 6 dry, 3 through 5 moist 
Chroma—4 through 6 dry, 5 or 6 moist 
Calcium carbonate equivalent—15 to 40 percent 
Reaction—mildly to moderately alkaline 


Bkm horizon 
Cementation—indurated or strongly cemented 
with calcium carbonate 
Laminar capping—thin to moderately thick 


Caralampi Series 


Depth class: very deep 

Drainage class: well 

Permeability: moderately slow 

Landform: relict fan terraces 

Parent material: mixed fan alluvium 

Slope range: 15 to 50 percent 

Elevation: 2,800 to 3,800 

Classification: Loamy-skeletal, mixed, thermic 
Ustollic Haplargids 


Typical Pedon 


Caralampi very gravelly sandy loam in an area of 
Caralampi-Selevin-Kimrose complex, 5 to 50 percent 
slopes, located at a latitude of 32 degrees, 50 
minutes, 20 seconds N. and a longitude of 111 
degrees, 38 minutes, 58 seconds W. 


A—0 to 2 inches; brown to dark brown (7.5YR 4/4) 
very gravelly sandy loam, dark brown (7.5YR 
3/2) moist; weak fine granular structure; soft, 
very friable, nonsticky, nonplastic; common fine 
and medium roots; common very fine and fine 
interstitial pores; 45 percent gravel; 
noneffervescent; neutral (pH 7.2); abrupt wavy 
boundary. 

Bti—2 to 10 inches; dark reddish brown (5YR 3/3) 
extremely gravelly sandy clay loam, dark reddish 
brown (5YR 3/4) moist; strong medium 
subangular blocky structure; slightly hard, firm, 
very sticky, very plastic; common fine and 
medium roots; common fine interstitial and 
tubular pores; many distinct clay films on sand 
grains and gravel, and common clay films on ped 
faces; 5 percent cobbles and 75 percent gravel; 


Soil Survey 


noneffervescent; mildly alkaline (pH 7.2); abrupt 
wavy boundary. 

Bt2—10 to 26 inches; reddish brown (5YR 4/4) 
extremely gravelly sandy clay loam, yellowish 
red (5YR 4/6) moist; strong fine and medium 
subangular blocky structure; hard, very firm, 
very sticky, very plastic; common very fine and 
fine roots in cracks; common fine interstitial and 
tubular pores; many distinct clay films on sand 
grains and gravel, and common clay films on ped 
faces; 65 percent gravel; noneffervescent; mildly 
alkaline (pH 7.8); abrupt wavy boundary. 

Bk—26 to 60 inches; reddish brown (5YR 5/4) 
extremely gravelly sandy clay loam, yellowish 
red (SYR 5/6) moist; massive; very hard, very 
firm, sticky, plastic; few very fine roots; many 
distinct clay films on sand grains and gravel, 
common faint clay films between sand grains, 
and distinct calcium carbonate coats on sand and 
gravel; 60 percent gravel; strongly effervescent; 
moderately alkaline (pH 8.4). 


Range in Characteristics 


Rock fragmenis: 35 to 75 percent gravel and/or 
cobbles 
Reaction: neutral to moderately alkaline 


A horizon 
Hue—7.5YR, 10YR 
Value—4 or 5 dry, 3 or 4 moist 
Chroma—2 through 4, dry or moist 
Organic matter—1 to 3 percent 


Bt horizon 
Hue—2.5YR, 5YR 
Value—3 or 4 dry or moist 
Chroma—2 through 4, dry or moist 


Bk horizon 
Hue—5YR, 7.5YR 
Value—4 or 5, dry or moist 
Chroma—4 through 6, dry or moist 
Calcium carbonate equivalent—6 to 10 percent 


Casa Grande Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: slow 

Lanaform: basin floor 

Parent material: mixed fan alluvium and stream 
alluvium 

Slope range: 0 to 2 percent 

Elevation: 1,400 to 2,000 feet 


Tohono O’odham Nation, Arizona 


Classification: Fine-loamy, mixed, hyperthermic 
Typic Natrargids 


Typical Pedon 


Casa Grande fine sandy loam in an area of Casa 
Grande-Rositas-Valencia complex, 0 to 5 percent 
slope, located at a latitude of 31 degrees, 54 minutes, 
30 seconds N. and a longitude of 112 degrees, 11 
minutes, OO seconds W. 


AC—0 to 4 inches; light brown (7.5YR 6/4) fine sandy 
loam, brown to dark brown (7.5YR 4/4) moist; 
weak thin platy structure; loose, nonsticky, 
nonplastic; common very fine and fine roots; 
common very fine and fine interstitial pores; 
noneffervescent; mildly alkaline (pH 7.6); abrupt 
smooth boundary. 

Btn—4 to 10 inches; yellowish red (5YR 5/6) sandy 
loam, reddish brown (SYR 4/4) moist; weak fine 
columnar parting to weak fine subangular blocky 
structure; soft, very friable, slightly sticky, 
slightly plastic; common very fine and fine roots; 
common fine interstitial pores; noneffervescent; 
strongly alkaline (pH 8.6); abrupt smooth 
boundary. 

Btknz—10 to 24 inches; yellowish red (SYR 4/6) 
sandy clay loam, reddish brown (SYR 4/4) moist; 
moderate fine columnar parting to moderate 
medium subangular blocky structure; slightly 
hard, firm, sticky, plastic; common very fine and 
fine roots; common fine tubular and very fine and 
fine interstitial pores; few distinct clay films 
on ped faces and in pores; common fine 
calcium carbonate filaments and common fine 
plate-like halite crystals; strongly effervescent; 
strongly alkaline (pH 8.8); abrupt smooth 
boundary. 

2Btknz1—24 to 36 inches; light brown (7.5YR 6/4) 
clay loam, brown (7.5YR 5/4} moist; moderate 
medium subangular blocky structure; hard, firm, 
sticky, plastic; common fine roots; common fine 
tubular pores; few distinct clay films on ped faces 
and in pores; common medium rounded salt 
masses; common fine calcium carbonate 
filaments; violently effervescent; strongly alkaline 
(pH 8.8); abrupt smooth boundary. 

2Btknz2—36 to 45 inches; light brown (7.5YR 6/4) 
clay loam, brown (7.5YR 5/4) moist; moderate 
medium subangular blocky structure; hard, firm, 
slightly sticky, slightly plastic; common fine 
tubular, and very fine and fine interstitial pores; 
few distinct clay films on ped faces and in pores; 
common medium rounded salt masses, and few 
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fine calcium carbonate filaments; strongly 
effervescent; strongly alkaline (pH 8.8); abrupt 
smooth boundary. 

2Btknz3—45 to 60 inches; reddish brown (5YR 5/4) 
clay loam, reddish brown (5YR 4/4) moist; 
moderate medium subangular blocky structure; 
hard, very firm, sticky, plastic; common fine 
tubular, and very fine and fine interstitial pores; 
common distinct clay films on ped faces; 
common medium calcium carbonate filaments; 
common medium soft irregular calcium carbonate 
masses; strongly effervescent; strongly alkaline 
(pH 8.6). 


Range in Characteristics 


Depth to natric horizon: 4 to 18 inches 
Depth to calcic horizon: 20 to 40 inches 
Reaction: mildly to very strongly alkaline 
Salinity: very slight to moderate 

Sodicity: moderate to strong 

SAR: 13 to 100 

EC: 4 to 16 mmho/cm but dominantly 8 to 16 


A horizon 
Hue—7.5YR, 10YR 
Value—S through 7 dry, 3 or 4 moist 
Chroma—3 or 5, dry or moist 
Texture—fine sandy loam, loam 


Btn and Btknz horizons 
Hue—5YR, 7.5YR 
Value—4 through 6 dry, 3 through 5 moist 
Chroma—4 through 7, dry or moist 
Texture—loam, sandy clay loam, clay loam, (18 
to 35 percent clay) 


2Btknz horizon 
Hue—5YR through 10YR 
Value—S through 8 dry, 4 through 6 moist 
Chroma—3 through 8, dry or moist 
Texture—sandy loam, sandy clay loam, loam, 
clay loam 
Calcium carbonate equivalent—15 to 25 percent 
Salt crystals are apparent in most pedons. 


Cellar Series 


Depth class: very shallow and shallow 

Drainage class: somewhat excessively drained 

Permeability: moderately rapid 

Landform: hills and mountains 

Parent material: slope alluvium from igneous and 
metamorphic rocks 

Slope range: 15 to 60 percent 
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Elevation: 2,200 to 5,000 feet 
Classification: Loamy-skeletal, mixed, nonacid, 
thermic Lithic Torriorthents 


Typical Pedon 


Cellar very gravelly sandy loam in an area of 
Anklam-Cellar-Rock outcrop complex, 15 to 55 
percent slopes, located at a latitude of 32 degrees, 
13 minutes, 30 seconds N. and a longitude of 112 
degrees, 14 minutes, 00 seconds W. 


A—O to 1 inch; yellowish brown (10YR 5/4) very 
gravelly sandy loam, dark yellowish brown (10YR 
4/4) moist; weak thin platy structure; soft, very 
friable, nonsticky, nonplastic; common fine roots; 
common fine tubular pores; 45 percent gravel; 
noneffervescent; neutral (9H 7.2); abrupt smooth 
boundary. 

C—1 to 12 inches: yellowish brown (10YR 5/4) very 
gravelly sandy loam, dark yellowish brown (10YR 
4/4) moist; massive; soft, very friable, nonsticky, 
nonplastic; common fine roots; common fine 
tubular pores; 55 percent gravel; noneffervescent; 
mildly alkaline (pH 7.4); abrupt smooth boundary. 

R—12 inches; granite. 


Range in Characteristics 


Rock fragments: 35 to 60 percent gravel; some 
pedons contain mostly cobbles and/or stones 

Depth to unweathered bedrock: 4 to 20 inches 

Reaction: neutral to mildly alkaline 

Organic matter: less than 1 percent 


A horizon 
Hue—7.5YR, 10YR 
Value—S or 6 dry, 3 through 5 moist 
Chroma—3 through 5 dry, 3 or 4 moist 


C horizon 
Hue—7.5YR, 10YR 
Value—4 through 6 dry, 3 through 5 moist 
Chroma—3 through 5 dry, 3 or 4 moist 


Chiricahua Series 


Depth class: shallow 

Drainage class: well drained 

Permeability: slow 

Lanadform: hills 

Parent material: residuum and slope alluvium from 
granite 

Slope range: 15 to 45 percent 

Elevation: 3,200 to 4,200 feet 

Classification: Clayey, mixed, thermic, shallow 
Ustollic Haplargids 


Soil Survey 


Typical Pedon 


Chiricahua very cobbly loam in an area of 
Chiricahua-Lampshire complex, 15 to 45 percent 
slopes, located at a latitude of 31 degrees, 55 
minutes, 22 seconds N. and a longitude of 111 
degrees, 40 minutes, 15 seconds W. 


A—O to 3 inches: reddish brown (SYR 4/3) very 
cobbly loam, dark reddish brown (5YR 3/3) moist; 
moderate fine granular structure; soft, very 
friable, slightly sticky, slightly plastic; common 
very fine and fine roots; many fine interstitial and 
tubular pores; few distinct clay films between 
sand grains; 50 percent cobbles; 
noneffervescent; neutral (pH 6.8); abrupt smooth 
boundary. 

Bt1—3 to 6 inches; dark reddish brown (5YR 3/3) 
clay loam, dark reddish brown (SYR 3/3) moist; 
moderate medium subangular blocky structure; 
soft, very friable, sticky, plastic; common very 
fine and fine roots; common fine tubular pores; 
many distinct clay films on ped faces and in 
pores, and common organic coats on sand grains 
and gravel; 5 percent gravel; noneffervescent; 
neutral (pH 6.8); abrupt smooth boundary. 

Bt2—6 to 12 inches; reddish brown (SYR 4/3) clay, 50 
percent dark reddish brown (2.5YR 3/4), and 50 
percent dark red (2.5YR 3/6) moist; moderate 
medium angular blocky structure; slightly hard, 
firm, sticky, plastic; common very fine roots; 
few fine tubular pores; many distinct clay films on 
ped faces and in pores, and common organic 
coats on ped faces; 5 percent gravel; 
noneffervescent; neutral (pH 6.8); abrupt smooth 
boundary. 

Bt3—12 to 16 inches; dark reddish brown (SYR 3/3) 
gravelly clay, reddish brown (5YR 5/4), and dark 
reddish brown (5YR 3/4) moist; moderate 
medium angular blocky structure; slightly hard, 
firm, sticky, very plastic; few very fine and fine 
roots; few fine tubular pores; many distinct clay 
films on ped faces, in pores, and on rock 
fragments, and few prominent organic coats on 
ped faces; 16 percent gravel; noneffervescent; 
neutral (pH 7.0); abrupt wavy boundary. 

Bt4—16 to 19 inches; red (2.5YR 4/6) gravelly clay, 
dark red (2.5YR 3/6) moist; strong medium 
subangular blocky structure; hard, firm, sticky, 
very plastic; few very fine and fine roots; few fine 
tubular pores; many distinct clay films on ped 
faces, in pores, and on rock fragments, and few 
distinct organic coats on ped faces; 30 percent 
gravel; noneffervescent; neutral (pH 7.0); abrupt 
wavy boundary. 
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Cri—19 to 25 inches; weathered granite; many 
distinct dark red (2.5YR 3/6) clay films on rock 
fragments and very few iron-manganese stains 
on rocks. 

R—25 inches; granite. 


Range in Characteristics 


Rock fragments: 5 to 35 percent in the control 
section 

Depth to weathered bedrock: 10 to 20 inches 

Depth to unweathered bedrock: 20 to 30 inches 

Reaction: slightly acid to mildly alkaline 

Organic matter: 1 to 2 percent 


A horizon 
Hue—5YR, 7.5YR 
Value—4 or 5 dry, 3 or 4 moist 
Chroma—2 through 6, dry or moist 


Bt horizon 
Hue—2.5YR, 5YR, 7.5YR 
Value—3 or 5, dry or moist 
Chroma—2 through 8, dry or moist 
Texture—ciay, sandy clay, clay loam 


Chuichu Series 


Depth class: shallow 

Drainage class: well drained 

Permeability: moderately slow 

Lanaform: hills 

Parent material: residuum and slope alluvium from 
schist 

Slope range: 15 to 45 percent 

Elevation: 1,400 to 2,600 feet 

Classification: Loamy-skeletal, mixed, hyperthermic, 
shallow Typic Haplargids 


Typical Pedon 


Chuichu very channery sandy loam in an area of 
Chuichu-Rock outcrop complex, 15 to 45 percent 
slopes, located at a latitude of 32 degrees, 39 
minutes, 28 seconds N. and a longitude of 111 
degrees, 55 minutes, 20 seconds W.; E. end of Tat 
Momolikot Dam, N. side of hill, just N. of road, (E. of 
catfish ponds). 


A—0 to 2 inches; brown (7.5YR 5/4) very channery 
sandy loam, brown to dark brown (7.5YR 4/4) 
moist; weak thin platy structure; soft, very 
friable, nonsticky, nonplastic; few fine roots; 45 
percent channers; noneffervescent; neutral (pH 
6.8); abrupt smooth boundary. 
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Bt1—2 to 6 inches; yellowish red (5YR 5/6) very 
channery loam, reddish brown (SYR 4/4) moist; 
weak fine and medium subangular blocky 
structure; slightly hard, friable, slightly sticky, 
slightly plastic; few fine roots; few distinct 
yellowish red (5YR 5/6) clay films on ped faces 
and on rock fragments; 45 percent channers; 
noneffervescent; neutral (pH 7.0); clear wavy 
boundary. 

Bt2—6 to 19 inches; yellowish red (5YR 5/6) very 
channery loam, reddish brown (5YR 4/4) moist; 
weak fine and medium subangular blocky 
structure; slightly hard, friable, slightly sticky, 
slightly plastic; few fine roots; common distinct 
reddish brown (5YR 4/4) clay films on ped faces 
and on rock fragments; 10 percent flagstones and 
40 percent channers; noneffervescent; neutral 
(pH 7.0); clear wavy boundary. 

Crtk—19 to 25 inches; weathered schist; common 
distinct clay films in fractures; few distinct 
calcium carbonate coats in fractures; slightly 
effervescent. 

R—25 inches; schist. 


Range in Characteristics 


Rock fragments: 35 to 90 percent channers or 
flagstones 

Depth to weathered bedrock: 15 to 20 inches 

Depth to unweathered bedrock: 20 to 45 inches 

Reaction: neutral to mildly alkaline 

Calcium carbonate: present in lower horizons and on 
the bedrock 

Organic matter: less than 1 percent 


A horizon 
Hue—5YR, 7.5YR 
Chroma—4 through 6, dry or moist 


Bt horizon 
Hue—5YR, 7.5YR 
Value—4 or 5 dry, 3 or 4 moist 
Chroma—4 through 6 dry, 4 through 8 moist 
Texture—sandy clay loam, loam, clay loam 


Chutum Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderate 

Landform: fan terraces and stream terraces 

Parent material: mixed stream alluvium and fan 
alluvium 

Slope range: 1 to 3 percent 
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Elevation: 2,200 to 3,000 feet 
Classification: Fine-loamy, mixed, thermic Typic 
Calciorthids 


Typical Pedon 


Chutum loam, 1 to 3 percent slopes, located at a 
latitude of 32 degrees, 27 minutes, 00 seconds N. 
and a longitude of 112 degrees, 16 minutes, 00 
seconds W. 


A—O to 2 inches; light brown (7.5YR 6/4) loam, 
brown (7.5YR 5/4) moist; moderate medium platy 
structure; soft, very friable, nonsticky, nonplastic; 
common fine roots; common very fine and fine 
vesicular pores; 2 percent gravel; strongly 
effervescent; moderately alkaline (pH 7.9); abrupt 
wavy boundary. 

Bk1—2 to 11 inches; brown (7.5YR 5/4) clay loam, 
brown to dark brown (7.5YR 4/4) moist; weak 
medium platy parting to weak medium 
subangular blocky structure; hard, friable, slightly 
sticky, plastic; common fine and few medium 
roots; few very fine and fine vesicular pores; 
common fine and medium calcium carbonate 
filaments; violently effervescent; moderately 
alkaline (9H 8.0); clear wavy boundary. 

Bk2—11 to 26 inches; light brown (7.5YR 6/4) clay 
loam, brown (7.5YR 5/4) moist; weak medium 
subangular blocky structure; hard, friable, sticky, 
plastic; few fine roots; common fine and medium 
calcium carbonate filaments; common fine and 
medium soft rounded calcium carbonate masses; 
violently effervescent; moderately alkaline (pH 
8.0); gradual wavy boundary. 

Bk3—26 to 54 inches; light brown (7.5YR 6/4) clay 
loam, brown (7.5YR 5/4) moist; weak medium 
subangular blocky structure; very hard, friable, 
Sticky, plastic; few fine roots; common fine 
vesicular pores; common fine and medium 
calcium carbonate filaments; common fine and 
medium soft rounded calcium carbonate masses; 
violently effervescent; moderately alkaline (pH 
8.0); gradual wavy boundary. 

Bk4—54 to 60 inches; brown (7.5YR 5/4) and pinkish 
white (7.5YR 8/2) clay loam, light brown (7.5YR 
6/4) and reddish yellow (7.5YR 8/6) moist; 
massive; very hard, friable, sticky, plastic; 
common very fine interstitial and tubular pores; 
common fine and medium calcium carbonate 
filaments; common fine and medium soft rounded 
calcium carbonate masses; violently 
effervescent; moderately alkaline (pH 8.2). 


Range in Characteristics 


Depth to calcie horizon: 2 to 20 inches 


Soil Survey 


Reaction: mildly to strongly alkaline 
Salinity: none to very slight 
Sodicity: none to slight 


A horizon 
Hue—10YR, 7.5YR 
Value—5 through 7 dry, 4 or 5 moist 
Chroma—3 or 4, dry or moist 
Organic matter—less than 1 percent 


B horizon 
Hue—5YR, 7.5YR 
Value—S5 through 7 dry, 4 or 5 moist 
Texture—clay loam, sandy loam, sandy clay 
loam, loam 
Calcium carbonate equivalent—greater than 15 
percent; some pedons are weakly cemented 


Combate Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderately rapid 

Landform: alluvial fans 

Parent material: mixed fan alluvium 

Slope range: 1 to 8 percent 

Elevation: 2,800 to 4,200 feet 

Classification: Coarse-loamy, mixed, nonacid, 
thermic Ustic Torrifluvents 


Typical Pedon 


Combate gravelly loamy coarse sand in an area of 
Baboquivari-Combate complex, 1 to 8 percent slopes, 
located at a latitude of 31 degrees, 57 minutes, 40 
seconds N. and a longitude of 111 degrees, 33 
minutes, 34 seconds W.; about 1,700 feet E. and 
1,800 feet S. of the NW corner of sec. 8, T.17 S., 
R.8E. 


A1—0 to 1 inch; brown (10YR 5/3) gravelly loamy 
coarse sand, dark brown (10YR 3/3) moist; weak 
very fine and fine granular structure; slightly 
hard, very friable, nonsticky, nonplastic; many 
very fine and fine and few medium roots; 30 
percent gravel; noneffervescent; neutral (pH 6.6); 
clear smooth boundary. 

A2—1 to 15 inches; dark grayish brown (10YR 4/2) 
gravelly loamy coarse sand, very dark brown 
(10YR 2/2) moist; weak very fine and fine 
granular structure; soft, very friable, nonsticky, 
nonplastic; many very fine and fine and few 
medium roots; 25 percent gravel; 
noneffervescent; neutral (pH 6.8); gradual wavy 
boundary. 

C1—15 to 29 inches; brown to dark brown (10YR 4/3) 
gravelly coarse sandy loam, very dark brown 
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(10YR 2/2) moist; weak fine granular structure; 
soft, very friable, nonsticky, nonplastic; many 
very fine and fine and few medium roots; 30 
percent gravel; noneffervescent; slightly acid (pH 
6.5); gradual wavy boundary. 

C2—29 to 60 inches; yellowish brown (10YR 5/4) 
gravelly coarse sandy loam, dark yellowish 
brown (10YR 3/4) moist; massive; soft, very 
friable, nonsticky, nonplastic; many very fine and 
fine and few medium roots; 35 percent gravel: 
noneffervescent; neutral (pH 6.9). 


Range in Characteristics 


Rock fragments: less than 35 percent, up to 50 
percent in any one subhorizon 

Reaction: slightly acid to mildly alkaline 

Organic matter: 1 to 3 percent 


A horizon 
Hue—10YR, 7.5YR 
Value—3 through 5 dry, 2 through 4 moist 
Chroma—2 through 4, dry or moist 


C horizon 
Hue—10YR, 7.5YR 
Value—3 through 5 dry, 2 through 4 moist 
Chroma—2 through 4, dry or moist 
Texture—sandy loam, coarse sandy loam, loamy 

sand (less than 18 percent clay) 

Some pedons have a buried paleosol in the lower 

substratum. 


Dateland Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderate 

Landform: fan terrace 

Parent material: mixed fan alluvium 

Slope range: 1 to 2 percent 

Elevation: 1,400 to 2,200 feet 

Classification: Coarse-loamy, mixed, hyperthermic 
Typic Camborthids 


Typical Pedon 


Dateland fine sandy loam, in an area of Dateland- 
Denure association, 1 to 3 percent slopes, located at 
a latitude of 32 degrees, 26 minutes, 36 seconds N. 
and a longitude of 112 degrees, 01 minutes, 24 
seconds W.; about 1,350 feet E. and 1,150 feet S. of 
the NW corner of sec. 25, T.11S.,R.3 E. 


A—O to 2 inches; yellowish brown (10YR 5/4) fine 
sandy loam, dark yellowish brown (10YR 4/4) 
moist; weak thin platy structure; soft, friable, 
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nonsticky, nonplastic; few fine roots; common fine 
interstitial, and few fine tubular pores; 
noneffervescent; moderately alkaline (pH 8.0); 
abrupt smooth boundary. 

Bki—e to 7 inches; light yellowish brown (10YR 6/4) 
fine sandy ioam, dark yellowish brown (10YR 
4/4) moist; weak coarse subangular blocky 
structure; soft, friable, slightly sticky, nonplastic; 
few fine roots; common fine interstitial, and few 
fine tubular pores; common distinct calcium 
carbonate coats on lower surfaces of ped faces; 
slightly effervescent; moderately alkaline (pH 
8.2); clear wavy boundary. 

Bk2—7 to 15 inches; light yellowish brown (10YR 
6/4) loam, dark yellowish brown (10YR 4/4) 
moist; weak medium subangular blocky structure; 
slightly hard, friable, slightly sticky, slightly 
plastic; common fine roots; few fine tubular pores; 
common distinct calcium carbonate coats in root 
channels and pores; strongly effervescent; 
moderately alkaline (pH 8.2); clear wavy 
boundary. 

Bk3—15 to 30 inches; light brown (7.5YR 6/4) loam, 
brown to dark brown (7.5YR 4/4) moist; weak 
medium subangular blocky structure; slightly 
hard, friable, slightly sticky, slightly plastic; 
common fine roots; few fine tubular pores; 
common distinct calcium carbonate coats in root 
channels and pores; violently effervescent; 
moderately alkaline (pH 8.2); clear wavy 
boundary. 

Bk4—30 to 52 inches; light brown (7.5YR 6/4) silt 
loam, brown to dark brown (7.5YR 4/4) moist; 
weak medium subangular blocky structure; 
slightly hard, friable, slightly sticky, slightly 
plastic; few fine roots; few fine tubular pores; 
common distinct calcium carbonate coats in root 
channels and pores; violently effervescent; 
moderately alkaline (pH 8.2); clear wavy 
boundary. 

2Btkb—52 to 60 inches; brown (7.5YR 5/4) loam, 
strong brown (7.5YR 4/6) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
sticky, plastic; few fine roots; few fine tubular 
pores; common distinct calcium carbonate coats 
in root channels and pores, common faint clay 
films between sand grains, on ped faces, and in 
pores; violently effervescent; moderately alkaline 
(pH 8.2). 


Range in Characteristics 


Rock fragments: less than 35 percent 
Reaction: mildly to moderately alkaline 
Calcium carbonate equivalent: less than 5 percent 
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Salinity: none to very slight 


A horizon 
Hue—7.5YR, 10YR 
Value-—5 through 7 dry, 4 through 6 moist 
Chroma—3 or 4, dry or moist 
Organic matter—less than 1 percent 


Bk horizon 
Hue—7.5YR, 10YR 
Value—5 through 7 dry, 4 through 6 moist 
Chroma—4 or 6, dry or moist 
Texture—loam, silt loam, fine sandy loam 


Delnorte Series 


Depth class: shallow (to a hardpan) 

Drainage class: well drained 

Permeability: moderately rapid 

Landform: fan terrace 

Parent material: mixed fan alluvium 

Slope range: 1 to 10 percent 

Elevation: 2,000 to 3,000 feet 

Classification: Loamy-skeletal, mixed, thermic, 
shallow Typic Paleorthids 


Typical Pedon 


Delnorte very gravelly loam, in an area of Delnorte- 
Stagecoach complex, 1 to 20 percent slopes, located 
at a latitude of 32 degrees, 38 minutes, 18 seconds 
N. and a longitude of 112 degrees, 09 minutes, 20 
seconds W.; about 1,100 feet W. and 800 feet N. of 
the SE corner of sec. 16, T.9S., R.2 E. 


A—0 to 1 inch; light brown (7.5YR 6/4) very gravelly 
loam, brown to dark brown (7.5YR 4/4) moist; 
weak fine granular structure; soft, very friable, 
nonsticky, nonplastic; few very fine roots; few 
very fine vesicular pores; 45 percent gravel; 
strongly effervescent; moderately alkaline (pH 
8.4); clear smooth boundary. 

Bk—1 to 11 inches; light brown (7.5YR 6/4) very 
gravelly loam, brown to dark brown (7.5YR 4/4) 
moist; weak fine subangular blocky structure; 
soft, very friable, slightly sticky, slightly plastic; 
few very fine roots; few very fine tubular pores; 
common fine soft rounded calcium carbonate 
masses; 35 percent gravel; violently 
effervescent; moderately alkaline (pH 8.4); abrupt 
smooth boundary. 

2Bkm—11 inches; extremely hard, indurated 
petrocalcic horizon; violently effervescent. Under 
the petrocalcic horizon is unconsolidated 
alluvium. 


Soil Survey 


Range in Characteristics 


Rock fragments: 35 to 75 percent gravel 

Depth to petrocaicic horizon: 10 to 20 inches 

Depth to unweathered bedrock: greater than 60 
inches 

Reaction: mildly to moderately alkaline 

Calcium carbonate equivalent: greater than 15 
percent 


A horizon 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 3 through 5 moist 
Chroma—3 or 4, dry or moist 


Bk horizon 
Hue—7.5YR, 10YR 
Value—S5 through 7 dry, 4 or 5 moist 
Chroma—3 or 4, dry or moist 
Texture—sandy loam, loam 


Bkm horizon 
Cementation—indurated or strongly cemented 
with calcium carbonate 
Laminar capping—thin to moderately thick 
Some pedons have hardpans that are composed of 
individual layers. 


Delthorny Series 


Depth ciass: very shallow and shallow (to a 
hardpan) 

Drainage class: well drained 

Permeability: moderately rapid 

Landform: relict fan terrace and hills 

Parent material: colluvium and slope alluvium from 
basalt and conglomerate 

Slope range: 3 to 45 percent 

Elevation: 2,000 to 4,000 feet 

Classification: Loamy-skeletal, mixed, thermic, 
shallow Typic Paleorthids 


Typical Pedon 


Delthorny very gravelly sandy loam in an area of 
Delthorny-Caracara complex, 3 to 25 percent slopes, 
located at a latitude of 32 degrees, 12 minutes, 30 
seconds N. and a longitude of 112 degrees, 11 
minutes, 30 seconds W.; 3 miles W. and N. of the 
Quilotosa Trading Post. 


A—0O to 2 inches; brown (7.5YR 5/4) very gravelly 
sandy loam, brown to dark brown (7.5YR 4/4) 
moist; weak thin platy structure; soft, very 
friable, slightly sticky, slightly plastic; common 
fine roots; common fine tubular pores; common 
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distinct calcium carbonate coats on rock 
fragments; 55 percent gravel; strongly 
effervescent; mildly alkaline (pH 7.8); abrupt 
smooth boundary. 

Bk—2 to 9 inches; light brown (7.5YR 6/4) very 
gravelly sandy loam, brown (7.5YR 5/4) moist; 
massive; soft, very friable, slightly sticky, slightly 
plastic; common very fine roots; common fine 
tubular pores; many distinct calcium carbonate 
coats on rock fragments; 55 percent gravel: 
violently effervescent; moderately alkaline (pH 
8.0); abrupt wavy boundary. 

2Bkm—9 to 16 inches; white (10YR 8/2); extremely 
hard, indurated petrocalcic horizon; violently 
effervescent. 

3R—16 inches; conglomerate. 


Range in Characteristics 


Rock fragments: 35 to 70 percent 

Depth to petrocalcic horizon: 6 to 20 inches 
Depth to unweathered bedrock: 10 to 35 inches 
Reaction: mildly to moderately alkaline 


A horizon 
Hue—7.5YR, 10YR 
Value—S or 6 dry, 4 or 5 moist 
Chroma—2 through 4, dry or moist 
Texture—fine sandy loam, sandy loam 
Calcium carbonate equivalent—O to 10 percent 
Organic matter—less than 0.5 percent 


Bk horizon 
Hue—7.5YR, 10YR 
Value—S through 8 dry, 4 through 7 moist 
Chroma—2 through 4, dry or moist 
Texture—fine sandy loam, sandy loam, loam 
Calcium carbonate equivalent—s5 to 20 percent 


Bkm horizon: 
Cementation—indurated or strongly cemented 
with calcium carbonate 
Laminar capping—mocerately thick to thick 


Denure Series 


Depth class: very deep 

Drainage class: somewhat excessively drained 

Permeability: moderately rapid 

Landform: fan terrace 

Parent material: mixed fan alluvium 

Slope range: 1 to 3 percent 

Elevation: 1,400 to 2,200 feet 

Classification: Coarse-loamy, mixed, hyperthermic 
Typic Camborthids 
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Typical Pedon 


Denure gravelly sandy loam, in an area of Dateland- 
Denure association, 1 to 3 percent slopes, located at 
a latitude of 32 degrees, 22 minutes, 45 seconds N. 
and a longitude of 111 degrees, 37 minutes, 58 
seconds W.; about 3/4 miles N. of Kakohi Hill on 
Powerline Road. 


A—0 to 2 inches; light yellowish brown (10YR 6/4) 
gravelly sandy loam, dark yellowish brown (10YR 
4/4) moist; weak thick platy structure; soft, very 
friable, nonsticky, nonplastic; few fine roots; 20 
percent gravel; noneffervescent; neutral (pH 7.2); 
abrupt smooth boundary. 

Bwi—e to 11 inches; light yellowish brown (10YR 
6/4) fine sandy loam, dark yellowish brown 
(10YR 4/4) moist; weak medium subangular 
blocky structure; slightly hard, friable, 
nonsticky, nonplastic; few fine roots; strongly 
effervescent; mildly alkaline (pH 7.6); clear wavy 
boundary. 

Bw2—11 to 23 inches; light yellowish brown (10YR 
6/4) gravelly sandy loam, yellowish brown (10YR 
5/4) moist; weak medium subangular blocky 
structure; soft, very friable, sticky, nonplastic; 
few fine roots; 20 percent gravel; strongly 
effervescent; mildly alkaline (pH 7.6); gradual 
wavy boundary. 

Bw3—23 to 35 inches; light yellowish brown (10YR 
6/4) fine sandy loam, yellowish brown (10YR 5/4) 
moist; weak medium subangular blocky structure; 
slightly hard, friable, nonsticky, nonplastic; few 
medium roots; strongly effervescent; mildly 
alkaline (pH 7.6); gradual wavy boundary. 

Bw4—35 to 60 inches; light brown (7.5YR 6/4) fine 
sandy loam, brown (7.5YR 5/4) moist; 
weak medium subangular blocky structure; 
slightly hard, friable, nonsticky, nonplastic; 
strongly effervescent; mildly alkaline (pH 7.6). 


Range in Characteristics 


Rock fragments: 5 to 35 percent 

Reaction: neutral to moderately alkaline 

Calcium carbonate equivalent: less than 5 percent 
Salinity: none to very slight 

Sodicity: none to slight 


A horizon 
Hue—7.5YR, 10YR 
Value—S through 7 dry, 4 or 5 moist 
Chroma—4 through 6, dry or moist 
Organic matter—less than 1 percent 
Texture—sandy loam, fine sandy loam 
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Bw horizon 
Hue—7.5YR, 10YR 
Value—4 through 6 dry, 4 or 5 moist 
Chroma—3 through 6, dry or moist 
Texture—sandy loam, fine sandy loam 


Dixaleta Series 


Depth class: very shallow 

Drainage class: well drained 

Permeability: moderately rapid 

Landform: hills and mountains 

Parent material: slope alluvium and colluvium from 
schist 

Slope range: 15 to 70 percent 

Elevation: 2,000 to 3,800 feet 

Classification: Loamy-skeletal, mixed (calcareous), 
thermic, shallow Typic Torriorthents 


Typical Pedon 


Dixaleta very channery sandy loam in an area of 
Dixaleta-Rock outcrop complex, 15 to 70 percent 
slopes, located at a latitude of 32 degrees, 20 
minutes, 26 seconds N. and a longitude of 112 
degrees, 04 minutes, 10 seconds W. 


A—0 to 1 inch; light brown (7.5YR 6/4) very 
channery sandy loam, brown to dark brown 
(7.5YR 4/4) moist; weak thin platy structure; soft, 
very friable, nonsticky, nonplastic; common very 
fine roots; few fine tubular pores; 10 percent 
flagstones and 45 percent channers; slightly 
effervescent; moderately alkaline (pH 8.0); abrupt 
smooth boundary. 

Bw—1 to 8 inches; light brown (7.5YR 6/4) very 
channery sandy loam, brown to dark brown 
(7.5YR 4/4) moist; weak fine subangular blocky 
structure; soft, very friable, nonsticky, nonplastic; 
common fine roots; common fine tubular pores; 5 
percent flagstones and 45 percent channers; 
slightly effervescent; mildly alkaline (pH 7.8); 
clear wavy boundary. 

Crk—8 to 21 inches; partially weathered schist; few 
fine roots matted in fractures; many distinct 
calcium carbonate coats on rock fragments; 
strongly effervescent. 

R—21 inches; schist. 


Range in Characteristics 


Rock fragments: 40 to 80 percent channers and 0 to 
20 percent flagstones 
Depth to weathered bedrock: 5 to 10 inches 


Soil Survey 


Depth to unweathered bedrock: 20 to 30 inches 
Reaction: mildly to moderately alkaline 


A horizon 
Hue—7.5YR, 10YR 
Value—4 through 6 dry 
Chroma—4 or 6 dry 
Organic matter—less than 1 percent 


B horizon 
Hue—7.5YR, 10YR 
Value—4 through 6 dry 
Chroma—4 or 6 dry 
Calcium carbonate equivalent—3 to 10 percent 


Far Series 


Depth class: very shallow and shallow 

Drainage class: well drained 

Permeability: moderately rapid 

Landform: mountains 

Parent maierial: slope alluvium and colluvium from 
granite and gneiss 

Slope range: 35 to 85 percent slopes 

Elevation: 5,300 to 7,500 feet 

Classification: Loamy-skeletal, mixed, mesic Lithic 
Haplustolls 


Typical Pedon 


Far very gravelly sandy loam in an area of Far- 
Spudrock-Rock outcrop complex, 35 to 85 percent 
slopes, located at a latitude of 31 degrees, 47 
minutes, 55 seconds N. and a longitude of 111 
degrees, 35 minutes, 20 seconds W. 


Oi—2 to 0 inches; undecomposed organic 
matter; oak and pine litter; abrupt wavy 
boundary. 

A—O to 8 inches; brown to dark brown (10YR 4/3) 
very gravelly sandy loam, very dark grayish 
brown (10YR 3/2) moist; weak fine granular 
structure; soft, very friable, nonsticky, nonplastic; 
commen fine and medium roots; common very 
fine and fine interstitial and tubular pores; 45 
percent gravel; noneffervescent; slightly acid (pH 
6.4); abrupt wavy boundary. 

C—8 to 16 inches; brown to dark brown (10YR 4/3) 
very gravelly sandy loam, very dark grayish 
brown (10YR 3/2) moist; massive; soft, very 
friable, nonsticky, nonplastic; common fine and 
medium and many coarse roots; common very 
fine and fine tubular pores; 50 percent gravel; 
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nonetfervescent: slightly acid (pH 6.4); abrupt 
wavy boundary. 
R—16 inches; granite. 


Range in Characteristics 


Rock fragments: 35 to 70 percent gravel, cobbles 
and/or stones 

Reaction: slightly acid to neutral 

Depth to unweathered bedrock: 5 to 20 inches 


A horizon 
Hue—7.5YR, 10YR 
Value—3 through 5 dry, 2 or 3 moist 
Chroma—2 or 3, dry or moist 
Organic matter—2 to 4 percent 


C horizon 
Hue—10YR, 7.5YR 
Value—3 through 5 dry, 2 or 3 moist 
Chroma—2 or 3, dry or moist 


Gachado Series 


Depth class: very shallow and shallow 

Drainage class: well drained 

Permeability: moderate 

Lanadform: hills 

Parent material: slope alluvium and residuum from 
rhyolite and andesite 

Slope range: 15 to 45 percent 

Elevation: 1,400 to 2,600 feet 

Classification: Loamy-skeletal, mixed, hyperthermic 
Lithic Haplargids 


Typical Pedon 


Gachado extremely gravelly sandy loam in an area of 
Gachado-Lomitas-Rock outcrop complex, 15 to 45 
percent slopes, located at a latitude of 32 degrees, 

41 minutes, 16 seconds N. and a longitude of 112 
degrees, 02 minutes, 15 seconds W.; about 1,500 feet 
W. and 2,400 feet N. of the SE corner of sec. 34, T. 8 
S.,R.3E. 


A—0 to 2 inches; brown (7.5YR 5/4) extremely 
gravelly sandy loam, brown to dark brown (7.5YR 
4/4) moist; weak thin platy structure; soft, very 
friable, sticky, nonplastic; few very fine and fine 
roots; common very fine and fine interstitial and 
tubular pores; 80 percent gravel; noneffervescent: 
moderately alkaline (pH 8.0); abrupt smooth 
boundary. 

Bt—2 to 8 inches; strong brown (7.5YR 4/6) very 
gravelly loam, brown to dark brown (7.5YR 4/4) 
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moist; weak fine subangular blocky structure; 
soft, friable, sticky, slightly plastic; common very 
fine and fine roots; few fine tubular pores; 
common distinct clay films on rock fragments; 50 
percent gravel; slightly effervescent; moderately 


alkaline (pH 8.0); clear wavy boundary. 

Btk—8 to 18 inches; brown (7.5YR 5/4) extremely 
gravelly loam, brown to dark brown (7.5YR 4/4) 
moist; massive; soft, friable, sticky, slightly 
plastic; few fine roots; few fine interstitial and 
tubular pores; common distinct clay films on rock 
fragments; many distinct calcium carbonate 
coats on the rock fragments; 80 percent gravel: 
violently effervescent; moderately alkaline (pH 
8.2); abrupt wavy boundary. 

R—18 inches; rhyolite with 0.5-inch laminar cap of 
calcium carbonate. 


Range in Characteristics 


Fock fragments: average more than 35 percent in 
the control section 

Depth to unweathered bedrock: 7 to 20 inches 

Reaction: mildly to moderately alkaline 

Calcium carbonate: occurs as filaments, coats on 
rock fragments, or as a thin, weakly cemented 
layer immediately above the bedrock 


A horizon 
Value—S through 7 dry, 3 through 5 moist 
Chroma—4 through 6, dry or moist 


B horizon 
Hue—7.5YR, 5YR 
Value—4 or 5 dry, 3 or 4 moist 
Chroma—4 through 6 dry 
Texture—clay loam, sandy clay loam, loam 


Gadsden Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: slow 

Landform: flood plains 

Parent material: mixed alluvium 

Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,100 feet 

Classification: Fine, montmarillonitic (calcareous), 
hyperthermic, Vertic Torrifluvents 


Typical Pedon 


Gadsden silty clay loam, 0 to 1 percent slopes, 
located at a latitude of 32 degrees, 37 minutes, 10 
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seconds N., and a longitude of 112 degrees, 11 
minutes, 5 seconds W.; about 1,500 feet W. and 1,100 
N. of SE corner of sec. 30, 7.9 S., R.2 E.; 1.25 miles 
NW of Pipeline Road and Vekol Mine Road. 


Ci—0 to 4 inches: light brown (7.5YR 6/4) silty clay 
loam, dark brown (7.5YR 4/4) moist; weak thin 
platy structure; soft, friable, sticky, plastic; few 
very fine roots; few very fine tubular pores; 
strongly effervescent; moderately alkaline (pH 
8.4); clear smooth boundary. 

C2—4 to 20 inches; dark brown (7.5YR 4/4) silty clay, 
dark brown (7.5YR 3/4) moist; massive; hard, 
very firm, sticky, plastic; few very fine roots; few 
very fine tubular pores; strongly effervescent; 
moderately alkaline (pH 8.0); gradual smooth 
boundary. 

Ck1—20 to 38 inches: dark brown (7.5YR 4/4) silty 
clay, dark brown (7.5YR 4/4) moist; massive; 
hard, very firm, sticky, plastic; few very fine 
roots; few very fine tubular pores; few fine 
calcium carbonate filaments; strongly 
effervescent; moderately alkaline (pH 8.4); clear 
smooth boundary. 

Ck2—38 to 60 inches; light brown (7.5YR 6/4) clay 
loam, brown (7.5YR 5/4) moist; massive; hard, 
firm, sticky, plastic; few very fine roots; few 
medium tubular pores; common fine soft rounded 
calcium carbonate masses; violently 
effervescent; moderately alkaline (pH 8.4). 


Range in Characteristics 


Soil cracks: when dry, cracks 0.5 inch or more wide 
to a depth of 20 inches. 

Calcium carbonate equivalent: less than 10 
percent 

Organic matter: less than 1 percent 

Salinity: none to very slight 


C horizon 
Hue—7.5YR, 10YR 
Value—4 or 6 dry, 3 through 5 moist 
Texture—silty clay, clay loam, silty clay loam 


Garzona Series 


Depth class: shallow 

Drainage class: somewhat excessively drained 

Permeability: moderate 

Landform: hills and mountains 

Parent material: slope alluvium and colluvium from 
basalt 

Slope range: 20 to 60 percent 

Elevation: 2,800 to 4,000 feet 


Soil Survey 


Classification: Loamy-skeletal, mixed, thermic Lithic 
Camborthids 


Typical Pedon 


Garzona extremely stony fine sandy loam in an area 
of Delthorny-Garzona-Rock outcrop complex, 15 to 
60 percent slopes, located at a latitude of 32 
degrees, 09 minutes, 50 seconds N. and a longitude 
of 112 degrees, 16 minutes, 50 seconds W.; basalt 
hills 1 mile S. of 86 on old Pisimino Road. 


A—0 to 2 inches; light brown (7.5YR 6/4) extremely 
stony fine sandy loam, brown (7.5YR 5/4) moist; 
weak thin platy structure; soft, very friable, 
nonsticky, nonplastic; common very fine and fine 
roots; common very fine and fine vesicular pores; 
45 percent stones, 35 percent cobbles, and 25 
percent gravel; noneffervescent; mildly alkaline 
(pH 7.8); abrupt wavy boundary. 

Bt—2 to 8 inches; brown (7.5YR 5/4) very gravelly 
loam, brown to dark brown (7.5YR 4/4) moist; 
massive; soft, very friable, slightly sticky, slightly 
plastic; common very fine and fine and few 
medium roots; common fine tubular pores; few 
faint clay films on rock fragments; 50 percent 
gravel; noneffervescent; mildly alkaline (pH 7.8); 
abrupt wavy boundary. 

Btk—8 to 12 inches; brown (7.5YR 5/4) very gravelly 
clay loam, brown to dark brown (7.5YR 4/4) 
moist; massive; soft, very friable, slightly sticky, 
slightly plastic; common very fine and fine roots; 
common very fine and fine tubular pores; few 
faint clay films on rock fragments; many distinct 
calcium carbonate coats on rock fragments; 
common fine calcium carbonate filaments; 55 
percent gravel; strongly effervescent; moderately 
alkaline (pH 8.0); abrupt wavy boundary. 

R—12 inches; basalt. 


Range in Characteristics 


Rock fragments: 35 to 85 percent gravel, cobbles 
and/or stones 

Depth to unweathered bedrock: 10 to 20 inches 

Reaction: mildly to moderately alkaline 

Calcium carbonate: coats on rock fragments and 
filaments in the lower part 


A horizon 
Hue—7.5YR, 10YR 
Value—4 through 6, dry or moist 
Chroma—3 or 4, dry or moist 


B horizon 
Hue—7.5YR, 10YR 
Texture—loam, clay loam 
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Gilman Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderate 

Landform: flood plains and alluvial fans 

Parent material: mixed stream alluvium 

Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,000 feet 

Classification: Coarse-loamy, mixed (calcareous), 
hyperthermic Typic Torrifluvents 


Typical Pedon 


Gilman very fine sandy loam, 0 to 1 percent slopes, 
located at a latitude of 32 degrees, 43 minutes, 08 
seconds N. and a longitude of 111 degrees, 45 
minutes, 10 seconds W.; about 20 feet E. and 1,300 
feet N. of the SW corner of sec. 17, T.8S., R.6E. 


C1—0 to 1 inch; pale brown (10YR 6/3) very fine 
sandy loam, brown (10YR’5/3) moist; granular 
structure; slightly hard, very friable, slightly 
sticky, slightly plastic; few fine tubular pores; 
slightly effervescent; moderately alkaline (pH 
8.2); abrupt smooth boundary. 

C2—1 to 9 inches; yellowish brown (10YR 5/4) silt 
loam, brown to dark brown (10YR 4/3) moist; 
massive; slightly hard, very friable, slightly 
sticky, slightly plastic; few fine roots; few fine 
tubular pores; slightly effervescent; moderately 
alkaline (pH 8.2); abrupt wavy boundary. 

C3—9 to 16 inches; brown (10YR 5/3) very fine 
sandy loam, brown to dark brown (10YR 4/3) 
moist; massive; soft, very friable, nonsticky, 
nonplastic; few fine roots; few fine interstitial 
pores; slightly effervescent; moderately alkaline 
(pH 8.2); abrupt wavy boundary. 

C4—16 to 29 inches; yellowish brown (10YR 5/4) silt 
loam, brown to dark brown (10YR 4/3) moist; 
massive; slightly hard, very friable, slightly 
Sticky, slightly plastic; few fine roots; few fine 
tubular pores; slightly effervescent; moderately 
alkaline (pH 8.2); clear wavy boundary. 

C5—29 to 35 inches; yellowish brown (10YR 5/4) 
very fine sandy loam, brown to dark brown 
(10YR 4/3) moist; massive; slightly hard, very 
friable, nonsticky, nonplastic; few fine roots; few 
fine tubular pores; slightly effervescent; 
moderately alkaline (pH 8.2); clear wavy 
boundary. 

C6—35 to 60 inches; yellowish brown (10YR 5/4) silt 
loam, brown to dark brown (10YR 4/3) moist; 
massive; soft, loose, slightly sticky, slightly 
plastic; few fine roots; common fine interstitial 
pores; moderately alkaline (pH 8.2), 
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Range in Characteristics 


Organic matter: less than 1 percent and decreases 
irregularly with depth 
Salinity: none to slight 


C horizon 
Hue—7.5YR, 10YR 
Value—4 through 7 dry, 3 through 6 moist 
Chroma—2 through 4, dry or moist 
Texture—very fine sandy loam, silt loam. Some 
pedons have clay loam texture below a depth 
of 40 inches. 
These soils have thin strata of finer or coarser 
textured material in the profile. 


Ginland Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: slow 

Landform: flood plains 

Parent material: mixed stream alluvium 

Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,000 feet 

Classification: Clayey over loamy, montmorillonitic 
(calcareous), hyperthermic Vertic Torrifluvents 


Typical Pedon 


Ginland silty clay, 0 to 1 percent slopes, located at a 
latitude of 32 degrees, 47 minutes, 05 seconds N. 
and a longitude of 111 degrees, 49 minutes, 30 
seconds W.; about 2,600 feet N. and 280 feet E. of 
SW corner of sec. 27,T.7S.,R.5E. 


C1—0 to 3 inches; pale brown (10YR 6/3) silty clay, 
brown to dark brown (10YR 4/3) moist; massive; 
slightly hard, friable, sticky, plastic; few very fine 
roots; few very fine tubular pores; very fine 
stratifications with disseminated calcium 
carbonate; slightly effervescent; moderately 
alkaline (pH 8.0); abrupt smooth boundary. 

C2—3 to 7 inches; grayish brown (10YR 5/2) silty 
clay, dark grayish brown (10YR 4/2) moist; 
massive; slightly hard, friable, sticky, plastic; few 
medium roots; common medium tubular pores; 
disseminated calcium carbonate; mixing of 
surface material due to cracks; slightly 
effervescent; moderately alkaline (pH 8.0); abrupt 
wavy boundary. 

C3—7 to 31 inches; yellowish brown (10YR 5/4) silty 
clay, brown to dark brown (10YR 4/3) moist; 
massive; very hard, friable, sticky, plastic; few 
medium roots; few fine tubular pores; 
disseminated calcium carbonate; strongly 
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effervescent; moderately alkaline (pH 8.0); clear 
smooth boundary. 

2Btkb1—31 to 35 inches; brown (7.5YR 5/4) sandy 
clay loam, brown to dark brown (7.5YR 4/4) 
moist; weak fine subangular blocky structure; 
hard, friable, sticky, plastic; few medium roots; 
common fine tubular pores; few faint clay films on 
ped faces; few fine calcium carbonate filaments; 
strongly effervescent; mildly alkaline (pH 7.8); 
clear smooth boundary. 

2Btkb2—35 to 40 inches; light brown (7.5YR 6/4) 
sandy clay loam, brown to dark brown (7.5YR 
4/4) moist; weak fine subangular blocky 
structure; hard, friable, sticky, plastic; few 
medium roots; common fine tubular pores; few 
faint clay films on ped faces and in pores; few 
distinct calcium carbonate coats in root channels 
and in pores; few fine soft calcium carbonate 
masses; strongly effervescent; mildly alkaline 
(pH 7.8); clear wavy boundary. 

2Btkb3—40 to 55 inches; light brown (7.5YR 6/4) 
sandy clay toam, strong brown {7.5YR 4/6) moist; 
weak fine subangular blocky structure; hard, 
friable, sticky, plastic; few fine roots; common 
fine tubular pores; few faint clay films on ped 
faces and in pores; few distinct calcium 
carbonate coats in root channels and in pores; 
common fine soft calcium carbonate masses; 
strongly effervescent; mildly alkaline (pH 7.8); 
clear smooth boundary. 

2Btkb4—55 to 60 inches; brown (7.5YR 5/4) sandy 
clay loam, brown to dark brown (7.5YR 4/4) 
moist; moderate fine subangular blocky structure; 
hard, very firm, sticky, plastic; few fine roots; 
common fine tubular pores; few faint clay films on 
ped faces and in pores; few distinct calcium 
carbonate coats in root channels and in pores; 
common medium soft calcium carbonate 
masses; strongly effervescent; mildly alkaline 
(pH 7.8). 


Range in Characteristics 


Reaction: mildly to moderately alkaline 

Soil cracks: when dry, cracks 0.5 or more inches 
wide and extending to a depth of 20 or more 
inches 

Depth to contrasting texture: 20 to 39 inches 

Calcium carbonate equivalent: less than 15 percent 


C horizon 
Hue—7.5YR, 10YR 
Value—4 through 6 dry, 2 through 4 moist 
Chroma—2 or 3, dry or moist 


Soil Survey 


2B horizon 
Hue—5YR, 7.5YR 
Value—4 through 6 dry, 3 through 5 moist 
Chroma—2 through 6, dry or moist 
Texture—sandy clay loam, clay loam, loam 


Glenbar Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderately slow 

Landform: flood plains 

Parent material: mixed stream alluvium 

Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,200 feet 

Classification: Fine-silty, mixed (calcareous), 
hyperthermic Typic Torrifluvents 


Typical Pedon 


Glenbar loam, 0 to 1 percent slopes, located at a 
latitude of 32 degrees, 26 minutes, 54 seconds N. 
and a longitude of 111 degrees, 59 minutes, 46 
seconds W.; about 700 feet W. and 450 feet N. of the 
SE corner of sec. 19, T. 11 S., R.4 E. 


C1—0 to 1 inch; light brown (7.5YR 6/4) loam, brown 
to dark brown (7.5YR 4/4) moist; moderate 
medium single grain; soft, friable, sticky, plastic; 
common very fine roots; common very fine 
interstitial and tubular pores; mildly alkaline (pH 
7.8); abrupt smooth boundary. 

C2—1 to 6 inches; light brown (7.5YR 6/4) loam, 
brown to dark brown (7.5YR 4/4) moist; massive; 
soft, friable, sticky, plastic; common very fine 
roots; common very fine interstitial and tubular 
pores; slightly effervescent; mildly alkaline (pH 
7.8); clear smooth boundary. 

C3—6 to 14 inches; brown (7.5YR 5/4) clay loam, 
brown to dark brown (7.5YR 4/4) moist; massive; 
soft, friable, sticky, plastic; common very fine 
roots; commen very fine interstitial and tubular 
pores; slightly effervescent; moderately alkaline 
(pH 8.0); clear smooth boundary. 

C4—14 to 25 inches; brown (7.5YR 5/4) silty clay 
loam, brown to dark brown (7.5YR 4/4) moist; 
massive; soft, friable, sticky, plastic; common 
vary fine roots; commen very fine interstitial and 
tubular pores; slightly effervescent; moderately 
alkaline (pH 8.0); clear smooth boundary. 

Ck1—-25 to 45 inches; brown (7.5YR 5/4) silty clay 
loam, brown to dark brown (7.5YR 4/4) moist; 
weak coarse subangular blocky structure; slightly 
hard, friable, very sticky, plastic; common very 
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fine roats; common very fine interstitial and 
tubular pores; few distinct calcium carbonate 
coats in root channels and in pores; few faint 
organic coats in root channels and in pores; 
strongly effervescent; moderately alkaline (pH 
8.2); clear smooth boundary. 

Ck2—45 to 53 inches; pinkish gray (7.5YR 6/2) silty 
clay loam, brown (7.5YR 5/2) moist; weak coarse 
subangular blocky structure; slightly hard, friable, 
sticky, plastic; few very fine roots; common very 
fine interstitial and tubular pores; few distinct 
calcium carbonate coats in root channels and in 
pores, strongly effervescent; strongly alkaline 
(pH 8.6); clear smooth boundary. 

C—53 to 60 inches; light brownish gray (10YR 6/2) 
clay loam, brown (10YR 5/3) moist; weak coarse 
granular parting to weak coarse subangular 
blocky structure; hard, friable, sticky, plastic; few 
very fine roots; common very fine interstitial and 
tubular pores; strongly effervescent; strongly 
alkaline (pH 8.8). 


Range in Characteristics 


Reaction: mildly to strongly alkaline 

Organic matter: less than 1 percent and decreases 
irregularly with depth 

Salinity: none to very slight 


C horizon 

Hue—7.5YR, 10YR 

Value—S through 7 dry, 4 or 5 moist 

Chroma—2 through 4, dry or moist 

Texture—stratified loam, silty clay loam, silt 
loam, clay loam (18 to 35 percent clay). Many 
areas have thin strata of coarser or finer 
materials. 


Glendale Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderate and moderately slow 

Landform: flood plains, stream terraces and alluvial 
fans 

Parent material: mixed stream alluvium and fan 
alluvium 

Slope range: 0 to 3 percent 

Elevation: 2,000 to 3,000 feet 

Classification: Fine-silty, mixed (calcareous), 
thermic Typic Torrifluvents 


Typical Pedon 
Glendale clay loam, 0 to 2 percent slopes, flooded, 
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located at a latitude of 32 degrees, 12 minutes, 13 
seconds N. and a longitude of 111 degrees, 13 
minutes, 08 seconds W.; about 40 feet W. and 30 feet 
S. of the NE corner of sec. 21, 7.14 S., R.11 E. 


A—0 to 11 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 4/4) moist; 
weak thin platy structure; soft, friable, slightly 
Sticky, slightly plastic; common very fine and fine 
roots; common very fine and fine vesicular 
and tubular pores; slightly effervescent; 
moderately alkaline (pH 8.0); abrupt smooth 
boundary. 

C1—11 to 32 inches; light yellowish brown (10YR 
6/4) silty clay loam, dark yellowish brown (10YR 
4/4) moist; massive; slightly hard, friable, slightly 
Sticky, slightly plastic; common very fine and fine 
and few medium and coarse roots; common very 
fine and fine tubular pores; strongly effervescent; 
moderately alkaline (pH 8.0); abrupt wavy 
boundary. 

C2—32 to 46 inches; yellowish brown (10YR 5/4) 
clay loam, dark yellowish brown (10YR 3/4) 
moist; massive; very hard, friable, sticky, plastic; 
common very fine and fine roots; strongly 
effervescent; mildly alkaline (pH 7.6); abrupt 
wavy boundary. 

Ck—46 to 60 inches; yellowish brown (10YR 5/4) 
clay loam, dark yellowish brown (10YR 3/4) 
moist; massive; very hard, friable, sticky, plastic; 
common very fine and fine tubular pores; few 
faint calcium carbonate coats in root channels 
and in pores; strongly effervescent; mildly 
alkaline (pH 7.6). 


Range in Characteristics 


Rock fragments: 0 to 35 percent gravel in any one 
horizon 

Reaction: mildly to moderately alkaline 

Organic matter: less than 1 percent, decreasing 
irregularly with depth 

Salinity: none to very slight 


A horizon 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—2 through 4, dry or moist 


C horizon 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—2 through 4, dry or moist 
Texture—clay loam, silty clay loam, silt loam, 
loam; thin stratifications of contrasting textures 
are common. 
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Grabe Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderate 

Landform: alluvial fans 

Parent material: mixed fan alluvium and stream 
alluvium 

Slope range: 1 to 3 percent 

Elevation: 2,200 to 3,000 feet 

Classification: Coarse-loamy, mixed (calcareous), 
thermic Typic Torrifluvents 


Typical Pedon 


Grabe fine sandy loam in an area of Grabe-Vado 
complex, 1 to 5 percent slopes, located at a latitude 
of 31 degrees, 41 minutes, 50 seconds N. anda 


longitude of 111 degrees, 44 minutes, 15 seconds W. 


A—0 to 2 inches; yellowish brown (10YR 5/4) fine 
sandy loam, brown to dark brown (10YR 4/3) 
moist; moderate thin platy structure; soft, friable, 
nonsticky, nonplastic; few fine roots; common 
very fine vesicular and few fine tubular pores; 
noneffervescent; (pH 7.2); abrupt smooth 
boundary. 

C1—2 to 10 inches; yellowish brown (10YR 5/4) 
loam, dark yellowish brown (10YR 4/4) moist; 
moderate medium subangular blocky structure; 
slightly hard, friable, sticky, plastic; common 
very fine and fine roots; few fine tubular pores; 
noneffervescent; neutral (pH 7.2); clear smooth 
boundary. 

C2—10 to 22 inches; yellowish brown (10YR 5/4) 
loam, dark brown (10YR 3/3) moist; moderate 
medium subangular blocky structure; slightly 
hard, friable, sticky, plastic; common very fine 
and fine roots; few fine tubular pores; 
noneffervescent; mildly alkaline (pH 7.6); clear 
smooth boundary. 

C3—22 to 36 inches; yellowish brown (10YR 5/4) 
loam, brown to dark brown (10YR 4/3) moist; 
weak medium subangular blocky structure; soft, 
friable, very sticky, very plastic; common very 
fine and fine roots; few fine tubular pores; 
strongly effervescent; moderately alkaline (pH 
8.2); clear smooth boundary. 

C4—36 to 60 inches; yellowish brown (10YR 5/4) 
loam, brown to dark brown (10YR 4/3) moist; 
weak medium subangular blocky structure; 
soft, friable, very sticky, very plastic; few very 
fine and fine roots; few fine tubular pores; 


Soil Survey 


strongly effervescent; moderately alkaline (pH 
8.2). 


Range in Characteristics 


Rock fragments: less than 15 percent 

Reaction: neutral to moderately alkaline 

Organic matter: less than 1 percent and decreases 
irregularly with depth 


A horizon 
Hue—7.5YR, 10YR 
Value—4 through 6, dry or moist 
Chroma—4 through 6, dry or moist 


C horizon 
Hue—7.5YR, 10YR 
Value—3 through 6, dry or moist 
Chroma—4 through 6, dry or moist 
This soil is noncalcareous to a depth of 20 inches or 
more and is a taxadjunct to the series. 


Granolite Series 


Depth class: shallow 

Drainage class: well drained 

Permeability: slow 

Lanaform: hills and mountains 

Parent material: slope alluvium and residuum from 
rhyolite 

Slope range: 5 to 65 percent 

Elevation: 2,000 to 3,600 feet 

Classification: Clayey-skeletal, mixed, thermic, 
shallow Typic Haplargids 


Typical Pedon 


Granolite extremely gravelly sandy loam in an area of 
Pantano-Granolite complex, 5 to 25 percent slopes, 
located at a latitude of 32 degrees, 11 minutes, 38 
seconds N. and a longitude of 111 degrees, 21 
minutes, 10 seconds W.; about 2,600 feet W. and 
1,400 feet N. of SE corner of sec. 20, T. 14 S., R. 10 
E. 


A—0O to 2 inches; reddish brown (5YR 4/4) extremely 
gravelly sandy loam, dark reddish brown (SYR 
3/4) moist; weak thin platy structure; loose, 
friable, nonsticky, nonplastic; few very fine roots; 
many very fine and fine vesicular and tubular 
pores; 2 percent stones, 15 percent cobbles, and 
50 percent gravel; noneffervescent; mildly 
alkaline (pH 7.2); abrupt smooth boundary. 

Bt1—2 to 7 inches; dark reddish brown (2.5YR 3/4) 
extremely gravelly sandy clay, dark reddish 
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brown (2.5YR 3/4) moist; moderate fine 
subangular blocky structure; hard, friable, very 
Sticky, very plastic; common fine and medium 
roots; few very fine, fine and common tubular 
pores; few patchy clay bridges in root channels 
and in pores; 10 percent cobbles and 50 percent 
gravel; noneffervescent; mildly alkaline (pH 7.4); 
clear wavy boundary. 

Bt2—7 to 16 inches; dark yellowish brown (10YR 4/4) 
extremely gravelly sandy clay, dark yellowish 
brown (10YR 3/4) moist; moderate fine 
subangular blocky structure; very hard, firm, 
very sticky, very plastic; few to common fine and 
medium roots; common very fine and fine tubular 
pores; few patchy clay bridging in root channels 
and in pores, and common pressure faces on 
vertical and horizontal faces of peds; 10 percent 
cobbles and 60 percent gravel; noneffervescent; 
mildly alkaline (pH 7.4); abrupt wavy boundary. 

2Crtk—16 to 19 inches; light gray (5YR 7/1) 
weathered rhyolite, light gray to gray (5YR 6/1) 
moist; few fine to coarse roots in fractures; 
common distinct red (2.5YR 4/6) clay films, and 
distinct calcium carbonate coats in fractures; 
clear wavy boundary. 

2Crk—19 to 24 inches; light gray (5YR 7/1) 
weathered rhyolite; light gray to gray (SYR 6/1) 
moist; few fine to coarse roots in fractures; 
common distinct calcium carbonate coats in 
fractures. 

2R—24 inches; rhyolite. 


Range in Characteristics 


Rock fragments: 35 to 85 percent gravel and cobbles 

Depth to weathered bedrock: 10 to 20 inches 

Depth to unweathered bedrock: 20 to 30 inches 

Reaction: neutral to mildly alkaline 

Calcium carbonate: some pedons may not have 
coatings on bedrock and fractures 


A horizon 
Hue—5YR, 7.5YR 
Value—4 or 5 dry, 3 or 4 moist 
Chroma—3 or 4, dry or moist 
Texture—fine sandy loam, sandy loam 


Bt horizon 
Hue—S5YR through 10YR 
Value—3 through 5, dry or moist 
Chroma—3 through 6, dry or moist 
Texture—sandy clay, clay, clay loam 


Gunsight Series 


Depth class: very deep 
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Drainage class: somewhat excessively drained 

Permeability: moderately rapid 

Lanoform: fan terraces and stream terraces 

Parent material: mixed fan alluvium and stream 
alluvium 

Slope range: 1 to 15 percent 

Elevation: 1,400 to 2,200 feet 

Classification: Loamy-skeletal, mixed, hyperthermic 
Typic Calciorthids 


Typical Pedon 


Gunsight extremely gravelly sandy loam, in an area 
of Hickiwan-Gunsight-Momoli complex, 3 to 15 
percent slopes, located at a latitude of 32 degrees, 
37 minutes, 20 seconds N. and a longitude of 111 
degrees, 47 minutes, 15 seconds W.; about 1,700 feet 
W. and 750 feet S. of the NE corner of sec. 25, T. 9 
S.,R.5€. 


A—O to 3 inches; pink (7.5YR 7/4) extremely gravelly 
sandy loam, brown (7.5YR 5/4) moist; weak fine 
platy structure; slightly hard, friable, slightly 
sticky, nonplastic; common fine roots; common 
very fine continuous tubular pores; 20 percent 
cobbles and 45 percent gravel; strongly 
effervescent; moderately alkaline (pH 8.0); clear 
smooth boundary. 

Bk1—3 to 23 inches; pinkish gray (7.5YR 7/2) 
extremely gravelly sandy loam, pinkish gray 
(7.5YR 6/2) moist; massive; hard, firm, slightly 
sticky, nonplastic; common fine roots; common 
very fine tubular pores; some thin layers of 
weakly cemented calcium carbonate; many 
distinct calcium carbonate coats on sand grains 
and gravel and common very coarse soft 
rounded calcium carbonate masses: 15 percent 
cobbles and 50 percent gravel; violently 
effervescent; moderately alkaline (pH 8.2); abrupt 
wavy boundary. 

Bk2—23 to 60 inches; pinkish gray (7.5YR 6/2) 
extremely gravelly sandy loam, brown (7.5YR 
5/2) moist; massive; hard, firm, slightly sticky, 
nonplastic; common fine roots; common very fine 
tubular pores; some thin layers of weakly 
cemented calcium carbonate; many distinct 
calcium carbonate coats on rock fragments and 
common very coarse soft rounded calcium 
carbonate masses; 15 percent cobbles and 50 
percent gravel; violently effervescent; moderately 
alkaline (pH 8.4). 


Range in Characteristics 


Rock fragments: 35 to 80 percent 
Reaction: moderately alkaline 
Depth to calcic horizon: 2 to 10 inches 
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Salinity: very slight to moderate 


A horizon 
Hue—7.5YR, 10YR 
Value—6 or 7 dry, 4 or 5 moist 
Chroma—2 through 4, dry or moist 
Texture-——sandy loam, fine sandy loam 


Bk horizon 
Hue—7.5YR, 10YR 
Value—4 through 8, dry or moist 
Chroma—2 through 4, dry or moist 
Texture—-sandy loam, fine sandy loam 
Calcium carbonate equivalent—greater than 10 
percent 


Guvo Series 


Depth class: very shallow and shallow (to a 
hardpan) 

Drainage class: well drained 

Permeability: moderate 

Landform: hills 

Parent material: slope alluvium from basalt 

Slope range: 10 to 25 percent 

Elevation: 1,400 to 2,500 feet 

Classification: Loamy-skeletal, mixed, hyperthermic, 
shallow Typic Paleorthids 


Typical Pedon 


Guvo very cobbly fine sandy loam in an area of 
Hyder-Rock outcrop-Guvo complex, 10 to 45 percent 
slopes, located at a latitude of 32 degrees, 45 
minutes, 6 seconds N. and a longitude of 111 
degrees, 57 minutes, 44 seconds W.; about 1,450 feet 
W. and 525 feet N. of the SE corner of sec. 27, T. 10 
S.,R.3E. 


A—0 to 1 inch; brown (7.5YR 5/4) very cobbly fine 
sandy loam, reddish yellow (7.5YR 6/6) moist; 
weak coarse platy structure; soft, friable, slightly 
sticky, nonplastic; common very fine roots; 
common fine tubular pores; very few distinct 
calcium carbonate coats on rock fragments; 20 
percent cobbles and 37 percent gravel; slightly 
effervescent: mildly alkaline (pH 7.8); abrupt 
wavy boundary. 

Bki—1 to 8 inches; brown (7.5YR 5/4) very cobbly 
loam, brown to dark brown (7.5YR 4/4) moist; 
weak fine subangular blocky structure; soft, very 
friable, sticky, plastic; common very fine roots; 
common fine tubular pores; few distinct calcium 
carbonate coats on rock fragments; 40 percent 
cobbles and 15 percent gravel; slightly 
effervescent; mildly alkaline (pH 7.8); abrupt 
wavy boundary. 


Soil Survey 


Bk2—8 to 18 inches; brown (7.5YR 5/4) very cobbly 
loam, brown to dark brown (7.5YR 4/4) moist; 
massive; soft, very friable, sticky, plastic; 
common fine roots; common fine tubular pores; 
many distinct calcium carbonate coats on rock 
fragments; 50 percent cobbles; strongly 
effervescent; moderately alkaline (pH 8.0); clear 
wavy boundary. 

2Bkm—18 to 24 inches; indurated petrocalcic 
horizon. 

R—24 inches; basalt. 


Range in Characteristics 


Rock fragments: 35 to 60 percent gravel and/or 
cobbles and hardpan fragments 

Depth to petrocatcic horizon: 5 to 20 inches 

Depth to unweathered bedrock: 6 to 30 inches 

Reaction: mildly to moderately alkaline 

Surface rocks: 45 to 80 percent surface covered with 
gravel and cobbles 


A horizon 
Hue—7.5YR, 10YR 
Value—S or 6 dry, 4 through 6 moist 
Chroma—3 or 4 dry, 4 through 6 moist 
Texture—sandy loam, fine sandy loam, loam 
Calcium carbonate equivalent—0 to 13 percent 


Bk or Bw horizon 
Hue—7.5YR, 10YR 
Value—S through 8 dry, 5 through 7 moist 
Chroma—2 through 4, dry or moist 
Texture—sandy loam, loam, fine sandy loam 
Calcium carbonate equivalent—13 to 40 percent 


Bkm horizon 
Cementation—indurated or strongly cemented by 
calcium carbonate 


Hantz Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: slow 

Landform: flood plains and alluvial fans 

Parent material: mixed stream alluvium 

Slope range: 0 to 1 percent 

Elevation: 2,000 to 3,000 feet 

Classification: Fine, mixed (calcareous), thermic 
Vertic Torrifluvents 


Typical Pedon 


Hantz clay loam, 0 to 1 percent slopes, located at a 
latitude of 32 degrees, 28 minutes, 00 seconds N. 
and a longitude of 112 degrees, 16 minutes, 00 
seconds W. Cimarron Peak NE in NE 1/4. 


Tohono O'odham Nation, Arizona 


A—0O to 3 inches; light brown (7.5YR 6/4) clay loam, 
brown to dark brown (7.5YR 4/4) moist; moderate 
thick platy structure; soft, friable, sticky, 
nonplastic; common fine roots; few fine vesicular 
pores; strongly effervescent; mildly alkaline (pH 
7.6); abrupt wavy boundary. 

C—3 to 10 inches; brown to dark brown (7.5YR 4/4) 
clay, dark brown (7.5YR 3/4) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky, slightly plastic; common fine roots; 
few fine tubular pores; common fine 0.4-inch-wide 
vertical cracks; few distinct pressure faces on 
vertical faces of peds; strongly effervescent; 
mildly alkaline (pH 7.8); clear wavy boundary. 

Ck1—10 to 24 inches; brown to dark brown (7.5YR 
4/4) clay, dark brown (7.5YR 3/4) moist; 
moderate medium wedge structure; extremely 
hard, firm, very sticky, plastic; few fine roots; few 
fine tubular pores; common medium and fine 0.4- 
inch to 2-inch wide vertical cracks; common 
distinct pressure faces on vertical and horizontal 
faces of peds; few fine soft rounded calcium 
carbonate masses; violently effervescent; 
moderately alkaline (pH 8.0); gradual wavy 
boundary. 

Ck2—24 to 50 inches; brown to dark brown (7.5YR 
4/4) clay, dark brown (7.5YR 3/4) moist; weak 
tine and medium subangular blocky structure; 
extremely hard, firm, very sticky, plastic; few fine 
roots; few fine tubular pores; few distinct 
pressure faces on vertical faces of peds; few fine 
soft rounded calcium carbonate masses; violently 
effervescent; moderately alkaline (pH 8.2); 
gradual wavy boundary. 

Ck3—50 to 60 inches; brown (7.5YR 5/4) clay, brown 
to dark brown (7.5YR 4/4) moist; massive; 
extremely hard, firm, very sticky, plastic; few fine 
vesicular pores; common medium soft rounded 
calcium carbonate masses; violently 
effervescent; moderately alkaline (pH 8.4). 


Range in Characteristics 


Rock fragments: 0 to 20 percent gravel, average 
less than 15 percent gravel in the control section 

Soil cracks: when dry, cracks 0.4 inch or more wide 
extend to depths of 20 inches. Pressure faces are 
common. 

Reaction: mildly to moderately alkaline 

Organic matter: less than 1 percent throughout 

Salinity: none to slight 

Sodicity: none to slight 


A horizon 
Hue—7.5YR, 10YR 
Value—4 through 6 dry, 4 or 5 moist 
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Chroma—3 or 4, dry or moist 


C horizon 
Hue—7.5YR, 10YR 
Value—4 through 6 dry, 3 or 4 moist 
Chroma—2 through 4, dry or moist 


Hayhook Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderately rapid 

Landform: fan terraces 

Parent material: mixed fan alluvium 

Slope range: 1 to 5 percent 

Elevation: 2,000 to 3,200 feet 

Classification: Coarse-loamy, mixed, thermic Typic 
Camborthids 


Typical Pedon 


Hayhook loamy sand in an area of Bucklebar- 
Hayhook-Tubac complex, 0 to 3 percent slopes, 
located at a latitude of 31 degrees, 53 minutes, 30 
seconds N. and a longitude of 112 degrees, 01 
minutes, 00 seconds W.; about 1.0 mile N. of curve to 
Cowlic on the W. side of the road. 


A1—0 to 1 inch; yellowish brown (10YR 5/6) loamy 
sand, dark yellowish brown (10YR 4/4) moist; 
weak thin platy structure; soft, very friable, 
nonsticky, nonplastic; few fine roots; few fine 
interstitial and tubular pores; noneffervescent; 
neutral (pH 7.0); abrupt smooth boundary. 

A2—1 to 6 inches; yellowish brown (10YR 5/6) sandy 
loam, dark yellowish brown (10YR 4/4) moist; 
weak coarse subangular blocky structure; soft, 
very friable, nonsticky, nonplastic; few fine roots; 
few fine interstitial and tubular pores; 
nonetfervescent; neutral (pH 7.2); clear wavy 
boundary. 

Bw1—6 to 19 inches; strong brown (7.5YR 5/6) 
sandy loam, strong brown (7.5YR 4/6) moist; 
weak coarse subangular blocky structure; slightly 
hard, very friable, nonsticky, nonplastic; few fine 
roots; few fine interstitial and tubular pores; 
noneffervescent; neutral (pH 7.2); gradual wavy 
boundary. 

Bw2—19 to 36 inches; yellowish brown (10YR 5/6) 
sandy loam, dark yellowish brown (10YR 4/4) 
moist; weak coarse subangular blocky structure; 
soft, very friable, nonsticky, nonplastic; few fine 
roots; few fine interstitial and tubular pores; 
noneffervescent; mildly alkaline (pH 7.4); gradual 
wavy boundary. 

Bk—36 to 60 inches; yellowish brown (10YR 5/6) 
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sandy loam, dark yellowish brown (10YR 4/4) 
moist; weak coarse subangular blocky structure; 
soft, very friable, nonsticky, nonplastic; few 

fine roots; few fine interstitial and tubular pores; 
few fine calcium carbonate filaments; 

slightly effervescent; mildly alkaline (pH 7.4). 


Range in Characteristics 


Rock fragments: 0 to 35 percent gravel 

Reaction: neutral to moderately alkaline 

Calcium carbonate: nonetfervescent to 20 inches or 
more 


A horizon 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—4 through 6, dry or moist 
Texture—loamy sand, sandy loam 
Organic matter—less than 1 percent 


B horizons 
Hue—7.5YR, 10YR 
Value—4 through 6, dry or moist 
Chroma—4 through 6 dry, 3 through 6 moist 
Some areas have a buried soil at depths greater than 
40 inches. 


Hickiwan Series 


Depth class: very shallow and shallow (to a 
hardpan) 

Drainage class: well drained 

Permeability: moderately rapid 

Landform: fan terraces and relict fan terraces 

Parent material: mixed fan alluvium 

Slope range: 3 to 15 percent 

Elevation: 1,400 to 2,200 feet 

Classification: Loamy-skeletal, mixed, hyperthermic, 
shallow Typic Paleorthids 


Range in Characteristics 


Hickiwan very gravelly sandy loam in an area of 
Hickiwan-Gunsight-Momoli complex, 3 to 15 percent 
slopes, located at a latitude of 32 degrees, 37 
minutes, 25 seconds N. and a longitude of 111 
degrees, 47 minutes, 25 seconds W.; about 1,060 feet 
W. and 450 feet S. of the NE corner of sec. 25, T. 9 
S.,R.5E. 


A—0 to 2 inches; light brown (7.5YR 6/4) very 
gravelly sandy loam, brown to dark brown (7.5YR 
4/4) moist; weak thin platy structure; slightly 
hard, very friable, nonsticky, slightly plastic; 
common fine roots; common very fine vesicular 
pores; 42 percent gravel; strongly effervescent; 
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moderately alkaline (pH 8.4); abrupt smooth 
boundary. 

Bk—2 to 14 inches; light brown (7.5YR 6/4) very 
gravelly sandy loam, brown to dark brown (7.5YR 
4/4) moist; massive; slightly hard, very friable, 
nonsticky, slightly plastic; common fine roots; 
common fine tubular pores; 45 percent gravel; 
many distinct calcium carbonate coats on rock 
fragments; violently effervescent; moderately 
alkaline (pH 8.4); abrupt wavy boundary. 

2Bkm—14 to 60 inches; extremely hard, indurated 
petrocalcic horizon; violently effervescent. 


Range in Characteristics 


Rock fragments: 35 to 60 percent gravel and/or 
cobbles and hardpan fragments 

Depth to petrocalcic horizon: 5 to 20 inches 

Reaction: mildly to moderately alkaline 

Calcium carbonate equivalent: greater than 3 percent 
below 4 inches 


A horizon 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—3 through 5, dry or moist 
Texture—sandy loam, fine sandy loam, loam 


Bk horizon 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—3 through 5, dry or moist 
Texture—sandy loam, loam, fine sandy loam 


Bkm horizon 
Cementation—strongly to indurated, cemented 
with calcium carbonate 


Hyder Series 


Depth class: very shallow and shallow 

Drainage class: somewhat excessively drained 

Permeability: moderate 

Lanaform: hills 

Parent material: slope alluvium and colluvium from 
basalt 

Slope range: 15 to 45 percent 

Elevation: 1,400 to 2,500 feet 

Classification: Loamy-skeletal, mixed (calcareous), 
hyperthermic Lithic Torriorthents 


Typical Pedon 


Hyder extremely cobbly fine sandy loam in an area 
of Hyder-Rock outcrop-Guvo complex, 10 to 45 
percent slopes, located at a latitude of 32 degrees, 
44 minutes, 07 seconds N. and a longitude of 


Tohono O'odham Nation, Arizona 


111 degrees, 56 minutes, 05 seconds W.; about 750 
feet S. and 125 feet E. of the NW corner of sec. 9, T. 8 
S.,R.4E. 


A—0 to 1 inch; brown (7.5YR 5/4) extremely cobbly 
fine sandy loam, brown to dark brown (7.5YR 
4/4) moist; weak thin platy structure; soft, very 
friable, nonsticky, nonplastic; few very fine roots; 
few very fine interstitial and tubular pores; 15 
percent stones and 50 percent cobbles; slightly 
effervescent; mildly alkaline (pH 7.8); abrupt 
smooth boundary. 

Bk—1 to 7 inches; brown (7.5YR 5/4) extremely 
cobbly loam, brown to dark brown (7.5YR 4/4) 
moist; massive; soft, very friable, slightly sticky, 
slightly plastic; common very fine roots; few very 
fine tubular pores; many distinct calcium 
carbonate coats on rock fragments; 15 percent 
stones and 60 percent cobbles; strongly 
effervescent; moderately alkaline (pH 8.0); abrupt 
wavy boundary. 

2R—7 inches; basalt. 


Range in Characteristics 


Rock fragments: 35 to 60 percent gravel and/or 
cobbles 

Depth to unweathered bedrock: 5 to 20 inches 

Reaction: mildly to moderately alkaline 

Organic matter: less than 1 percent 

Calcium carbonate equivalent: 3 to 10 percent 


A and Bk horizons 
Hue—7.5YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—4 through 6, dry or moist 
Texture—fine sandy loam, loam 


Kamato Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: slow 

Landform: basin floors 

Parent material: mixed stream alluvium 

Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,000 feet 

Classification: Fine, mixed, hyperthermic Typic 
Natrargids 


Typical Pedon 


Kamato loam in an area of Casa Grande-Kamato 
complex, 0 to 1 percent slopes, located at a latitude 
of 32 degrees, 03 minutes, 00 seconds N. anda 
longitude of 112 degrees, 15 minutes, 00 seconds W.; 
Pisinimo SE in the SW corner. 


173 


A1—O to 2 inches; light reddish brown (SYR 6/4) 
loam, reddish brown (5YR 5/3) moist; weak fine 
platy structure; soft, very friable, slightly sticky, 
plastic; few fine roots; few medium and fine 
vesicular pores; slightly effervescent; moderately 
alkaline (pH 8.0); abrupt wavy boundary. 

A2—2 to 8 inches; light reddish brown (5YR 6/4) 
sandy clay loam, reddish brown (5YR 5/4) moist; 
soft, very friable, sticky, nonplastic; few fine 
roots; many fine vesicular pores; strongly 
effervescent; moderately alkaline (pH 8.2); abrupt 
wavy boundary. 

Btknz1—8 to 13 inches; light reddish brown (SYR 
6/4) sandy clay, reddish brown (SYR 4/4) moist; 
weak coarse prismatic parting to moderate 
medium subangular blocky structure; extremely 
hard, firm, slightly sticky, plastic; few fine roots; 
few medium vesicular pores; common distinct 
clay films on ped faces and in pores; few fine 
calcium carbonate filaments; strongly 
effervescent; strongly alkaline (pH 8.8); clear 
wavy boundary. 

Btknz2—13 to 26 inches; light reddish brown (5YR 
6/4) clay, reddish brown (5YR 5/4) moist; weak 
coarse prismatic parting to moderate medium 
subangular blocky structure; extremely hard, 
firm, slightly sticky, plastic; few fine roots; few 
medium vesicular pores; common distinct clay 
films on ped faces and in pores; common fine 
soft irregular calcium carbonate masses; 
violently effervescent; strongly alkaline (pH 8.8); 
gradual wavy boundary. 

Btknz3—26 to 44 inches; light reddish brown (5YR 
6/4) clay loam, reddish brown (5YR 5/4) moist; 
weak coarse prismatic parting to moderate 
medium subangular blocky structure; extremely 
hard, firm, slightly sticky, plastic; few fine roots; 
many fine vesicular pores; few distinct clay films 
on ped faces and in pores; few fine soft irregular 
calcium carbonate masses; violently 
effervescent; strongly alkaline (pH 8.8); gradual 
wavy boundary. 

Bkn—44 to 60 inches; light reddish brown (5YR 6/4) 
clay loam, reddish brown (5YR 5/4) moist; 
moderate coarse subangular blocky structure; 
extremely hard, very firm, slightly sticky, plastic; 
many fine vesicular pores; violently effervescent; 
strongly alkaline (pH 8.8). 


Range in Characteristics 
Depth to natric horizon: 10 to 40 inches 


A horizon 
Hue—5YR, 10YR 
Value—5 or 6 dry, 4 through 6 moist 
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Chroma—2 or 4, dry or moist 

Organic matter—less than 1 percent 
Salinity—very slight to strong 

Ec—0.5 to 5.0 dS/m 

Sodicity:—slight to moderate 

SAR—4 to 10 

Reaction—mildly to moderately alkaline 


B horizons 
Hue—SYR or 7.5YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—4 or 6, dry or moist 
Texture—clay, sandy clay, clay loam 
Salinity—very slight to strong 
Ec—3.0 to 50.0 dS/m 
Sodicity—moderate to strong 
SAR—10 to 70 
Calcium carbonate equivalent—greater than 10 

percent 

Reaction—moderately to strongly alkaline 


Keysto Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderately rapid 

Lanaform: alluvial fans and stream terraces 

Parent material: mixed fan alluvium and stream 
alluvium 

Slope range: 0 to 5 percent 

Elevation: 3,000 to 5,000 feet 

Classification: Loamy-skeletal, mixed, nonacid, 
thermic Ustic Torrifluvents 


Typical Pedon 


Keysto very gravelly sandy loam in an area of 
Keysto-Riverwash complex, 0 to 5 percent slopes, 
located at a latitude of 31 degrees, 47 minutes, 33 
seconds N. and a longitude of 111 degrees, 39 
minutes, 30 seconds W.; Chiuli Shail, Sycamore 
Canyon road. 


A—0 to 3 inches; dark brown (7.5YR 3/2) very 
gravelly sandy loam, dark brown (7.5YR 3/2) 
moist; weak thin platy structure; soft, very 
friable, nonsticky, nonplastic; common very fine, 
fine and medium roots; common fine interstitial 
pores; 5 percent cobbles and 45 percent gravel; 
noneffervescent; neutral (pH 6.6); abrupt smooth 
boundary. 

C—3 to 24 inches; dark brown (10YR 3/3) extremely 
cobbly sandy loam, very dark brown (10YR 2/2) 
moist; massive; soft, very friable, nonsticky, 
nonplastic; common very fine, fine, medium and 
coarse roots; common fine interstitial pores; 55 
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percent cobbles and 24 percent gravel: 
noneffervescent; neutral (pH 6.8); clear wavy 
boundary. 

Ck—24 to 60 inches; brown to dark brown (10YR 4/3) 
extremely cobbly loamy sand, dark brown (10YR 
3/3) moist; massive; soft, very friable, nonsticky, 
nonplastic; common very fine and fine roots and 
few medium roots; common fine interstitial pores; 
many distinct calcium carbonate coats on rock 
fragments; 55 percent cobbles and 30 percent 
gravel; noneffervescent; mildly alkaline (pH 7.4). 


Range in Characteristics 


Rock fragments: 35 to 75 percent gravel, cobbles, 
and stones 
Reaction: neutral to mildly alkaline 


A horizon 
Hue—10YR, 7.5YR 
Value—3 or 4 dry, 2 or 3 moist 
Chroma—2 or 3, dry or moist 
Organic matter—1 to 3 percent 


C horizon 
Hue—10YR, 7.5YR 
Value—3 or 4 dry, 2 or 3 moist 
Chroma—2 through 4, dry or moist 


Range in Characteristics 


Rock fragments: 35 to 75 percent gravel, cobbles, 
and stones 
Reaction: neutral to mildly alkaline 


A horizon 
Hue—10YR, 7.5YR 
Value—3 or 4 dry, 2 or 3 moist 
Chroma—2 or 3, dry or moist 
Organic matter—1 to 3 percent 


C horizon 
Hue—10YR, 7.5YR 
Value—3 or 4 dry, 2 or 3 moist 
Chroma—2 through 4, dry or moist 
Texture—sandy loam, loamy sand 
Calcium carbonates—coatings on the rock 
fragments 


Kimrose Series 


Depth class: shallow (to a hardpan) 
Drainage class: well drained 
Permeability: moderately slow 
Landform: relict fan terraces 
Parent material: mixed fan alluvium 
Slope range: 5 to 15 percent 
Elevation: 2,800 to 3,800 feet 


Tohono O’odham Nation, Arizona 


Classification: Loamy-skeletal, mixed, thermic, 
shallow Ustollic Paleorthids 


Typical Pedon 


Kimrose very gravelly sandy loam in an area of 
Caralampi-Selevin-Kimrose complex, 5 to 50 percent 
slopes, located at a latitude of 31 degrees, 56 
minutes, 20 seconds N. and a longitude of 111 
degrees, 41 minutes, 35 seconds W. (fig. 19). 


A—0 to 2 inches; strong brown (7.5YR 5/6) very 
gravelly sandy loam, dark brown (10YR 3/3) 
moist; weak thin platy structure; soft, very 
friable, nonsticky, nonplastic; common very fine 
and fine roots; common very fine and fine 
interstitial and tubular pores; 35 percent gravel: 
strongly effervescent; mildly alkaline (pH 7.6); 
abrupt smooth boundary. 

Bk1—2 to 12 inches; strong brown (7.5YR 5/6) very 
gravelly sandy clay loam, brown to dark brown 
(10YR 4/3) moist; weak medium subangular 
blocky structure; soft, very friable, nonsticky, 
nonplastic; common very fine and fine roots; 
common very fine and fine interstitial and tubular 
pores; common distinct calcium carbonate coats 
on rock fragments; few medium soft irregular 
calcium carbonate masses; common calcium 
carbonate filaments; 40 percent gravel; violently 
effervescent; mildly alkaline (pH 7.8); abrupt 
wavy boundary. 

Bk2—12 to 20 inches; white (7.5YR 8/0) moderately 
cemented extremely gravelly sandy loam; white 
(7.5YR 8/0) moist; massive; hard, firm, nonsticky, 
nonplastic, few very fine and fine roots; many 
distinct calcium carbonate coats on rock 
fragments; 10 percent cobbles and 60 percent 
gravel; violently effervescent; moderately alkaline 
(pH 8.4); abrupt wavy boundary. 

Bkm—20 to 60 inches; white (7.5YR 8/0); indurated 
petrocalcic horizon with a thin laminar cap; few 
very fine roots in fractures; violently 
effervescent. 


Range in Characteristics 


Rock fragments: 35 to 60 percent gravel, some 
pedons contain cobbles 

Reaction: neutral to moderately alkaline 

Depth to petrocaicic horizon: 10 to 20 inches 

Calcium carbonate equivalent: greater than 15 
percent 


A horizon 
Hue—7.5YR, 10YR 
Value—3 through 5 dry, 3 or 4 moist 
Chroma—3 through 6 dry, 2 through 4 moist 
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Organic matter—0.5 to 1.0 percent 


Bk horizon 
Hue—7.5YR, 10YR 
Value—3 through 8, dry or moist 
Chroma—N through 6, dry or moist 
Texture—sandy loam, sandy clay loam, loam 


Bkm horizon 
Cementation—strongly to indurated cemented 
with calcium carbonate 


Kohatk Series 


Depth class: very shallow and shallow 

Drainage class: well drained 

Permeability: moderate 

Lanaform: hills 

Parent material: slope alluvium, residuum, and 
colluvium from limestone 

Slope range: 10 to 45 percent 

Elevation: 2,000 to 3,500 feet 

Classification: Loamy-skeletal, carbonatic, thermic 
Lithic Calciorthids 


Typical Pedon 


Kohatk very cobbly fine sandy loam in an area of 
Kohatk-Rock outcrop complex, 10 to 45 percent 
slopes, located at a latitude of 32 degrees, 37 
minutes, 21 seconds N. and a longitude of 112 
degrees, 08 minutes, 25 seconds W.; about 1,500 feet 
W. and 1,000 feet S. of the NE corner of sec. 34, T. 9 
S.,R.2E. 


A—0 to 1 inch; light brown (7.5YR 6/4) very cobbly 
fine sandy loam, brown to dark brown (7.5YR 
4/4) moist; weak thin platy structure; soft, friable, 
slightly sticky, slightly plastic; few fine roots; 
common fine interstitial and tubular pores; 35 
percent cobbles and 20 percent gravel; slightly 
effervescent; moderately alkaline (pH 8.2); abrupt 
smooth boundary. 

Bk1—1 to 7 inches; light brown (7.5YR 6/4) very 
cobbly loam, brown to dark brown (7.5YR 4/4) 
moist; weak fine and medium subangular blocky 
structure; soft, friable, slightly sticky, slightly 
plastic; few fine roots; common fine interstitial 
and tubular pores; many calcium carbonate 
filaments; 40 percent cobbles; violently 
effervescent; moderately alkaline (pH 8.4); clear 
wavy boundary. 

Bk2—7 to 10 inches; light brown (7.5YR 6/4) very 
cobbly loam, brown (7.5YR 5/4) moist; weak fine 
subangular blocky structure; soft, friable, slightly 
sticky, slightly plastic; few fine roots; many 
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distinct calcium carbonate coats on rock 
fragments; many soft rounded calcium carbonate 
masses; 45 percent cobbles; violently 
effervescent; moderately alkaline (pH 8.4); abrupt 
wavy boundary. 

R—10 inches; limestone; 0.5 inch thick strongly 
cemented calcium carbonate cap on the bedrock. 


Range in Characteristics 


Rock fragments: 35 to 60 percent cobbles and gravel 
on the surface and in the control section 

Depth to unweathered bedrock: 6 to 20 inches 

Reaction: mildly to moderately alkaline 

Calcium carbonate equivalent: 15 to 60 percent; 
averages more than 40 percent 

Clay content: less than 18 percent 


A and B horizons 
Hue—7.5YR, 10YR 
Value—S5 through 7 dry, 4 through 6 moist 
Chroma—2 through 4, dry or moist 
Texture—fine sandy loam, loam 


Lajitas Series 


Depth class: very shallow and shallow 

Drainage class: well drained 

Permeability: moderately rapid 

Landform: hills and mountains 

Parent material: slope alluvium from andesite 

Slope range: 20 to 50 percent 

Elevation: 2,000 to 4,500 feet 

Classification: Loamy-skeletal, mixed, nonacid, 
thermic Lithic Torriorthents 


Typical Pedon 


Lajitas very gravelly fine sandy loam in an area of 
Lajitas-Bosa-Rock outcrop 15 to 50 percent slopes, 
located at a latitude of 31 degrees, 57 minutes, 15 
seconds N. and a longitude of 112 degrees, 58 
minutes, 00 seconds W. 


A—O to 1 inch; brown (7.5YR 5/4) very gravelly fine 
sandy loam, brown to dark brown (7.5YR 4/4) 
moist; weak thin platy structure; soft, very 
friable, sticky, nonplastic; common very fine and 
fine roots; common very fine and fine interstitial 
pores; 10 percent cobbles and 45 percent gravel; 
noneffervescent; mildly alkaline (pH 7.4); abrupt 
smooth boundary. 

C—1 to 6 inches; brown (7.5YR 5/4) very gravelly 
fine sandy loam, brown to dark brown (7.5YR 
4/4) moist; weak fine subangular blocky 
structure; soft, very friable, nonsticky, nonplastic; 
common fine and medium roots; common very 
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fine and fine interstitial and tubular pores; 10 
percent cobbles and 45 percent gravel; 
noneffervescent; mildly alkaline (pH 7.6); abrupt 
wavy boundary. 

R—6 inches; andesite. 


Range in Characteristics 


Rock fragments: 35 to 75 percent gravel, cobbles 
and/or stones 

Depth to unweathered bedrock: 4 to 20 inches 

Reaction: mildly to moderately alkaline 

Calcium carbonate: some pedons have coats in the 
fractures in the bedrock 


A and C horizons 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 5 or 4 moist 
Chroma—2 through 4, dry or moist 
Texture—fine sandy loam, loam 


Lampshire Series 


Depth class: very shallow and shallow 

Drainage class: well drained 

Permeability: moderately rapid 

Lanaform: hills and mountains 

Parent material: slope alluvium and colluvium from 
igneous and metamorphic rock 

Slope range: 15 to 65 percent 

Elevation: 3,200 to 5,300 feet 

Classification: Loamy-skeletal, mixed, nonacid, 
thermic Ustic Torriorthents 


Typical Pedon 


Lampshire very gravelly sandy !oam in an area of 
Romero-Lampshire-Rock outcrop complex, 15 to 65 
percent slopes, located at a latitude of 32 degrees, 
57 minutes, 45 seconds N. and a longitude of 111 
degrees, 37 minutes, 30 seconds W. 


A—0 to 2 inches; very dark grayish brown (10YR 3/2) 
very gravelly sandy loam, very dark gray (10YR 
3/1) moist; weak thin platy structure; soft, very 
friable, nonsticky, nonplastic; common very fine, 
fine and medium roots; common fine interstitial 
pores; 45 percent gravel; noneffervescent; neutral 
(pH 6.6); abrupt smooth boundary. 

C—2 to 8 inches; very dark gray (10YR 3/1) very 
gravelly sandy loam, black (10YR 2/1) moist; 
massive; slightly hard, friable, nonsticky, 
nonplastic; common very fine, fine, and medium 
roots; common fine interstitial and tubular pores; 
40 percent gravel; noneffervescent; slightly acid 
(pH 6.4); abrupt wavy boundary. 

R—8 inches; granite. 
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Range in Characteristics 


Rock fragments: 35 to 70 percent gravel and 
cobbles 

Reaction: slightly acid to neutral 

Depth to unweathered bedrock: 4 to 20 inches 

Clay content: less than 20 percent 


A and C horizons 
Hue—7.5YR, 10YR 
Value—4 or 5 dry, 2 or 3 moist 
Chroma—1 through 4, dry or moist 
Organic matter—1 to 2 percent 


Lomitas Series 


Depth class: shallow 

Drainage class: somewhat excessively drained 

Permeability: moderate 

Lanaform: hills 

Parent material: slope alluvium and colluvium from 
rhyolite and andesite 

Slope range: 15 to 45 percent 

Elevation: 1,400 to 2,600 feet 

Classification: Loamy-skeletal, mixed, hyperthermic 
Lithic Camborthids 


Typical Pedon 


Lomitas extremely gravelly loam in an area of 
Gachado-Lomitas-Rock outcrop complex, 15 to 45 
percent slopes, located at a latitude of 32 degrees, 
42 seconds, 40 minutes, N. and a longitude of 111 
degrees, 57 seconds, 10 minutes W.; about 3 miles 
SW of Vaiva Vo village. 


A-—0 to 2 inches; brown (7.5YR 5/4) extremely 
gravelly loam, brown to dark brown (7.5YR 4/4) 
moist; weak medium platy structure; soft, 
very friable, nonsticky, nonplastic; few fine 
roots; few fine tubular pores; 10 percent 
cobbles and 60 percent gravel; noneffervescent; 
mildly alkaline (0H 7.8); abrupt smooth 
boundary. 

Bk—2 to 12 inches; brown (7.5YR 5/4) extremely 
gravelly loam, brown to dark brown (7.5YR 4/4) 
moist; massive; soft, very friable, nonsticky, 
nonplastic; common very fine and fine roots; 
common fine tubular pores; common distinct 
calcium carbonate coats in rock fragments; 10 
percent cobbles and 70 percent gravel; strongly 
effervescent; moderately alkaline (pH 8.0); abrupt 
wavy boundary. 

R—12 inches; rhyolite; many distinct calcium 
carbonate coats in the fractures. 
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Range in Characteristics 


Rock fragments: greater than 35 percent gravel and/ 
or cobbles 

Depth to unweathered bedrock: 10 to 20 inches 

Reaction: mildly to moderately alkaline 

Calcium carbonates: occur as coats on the rock 
fragments and in fractures 


A horizon 
Hue—10YR, 7.5YR 
Value—S or 6 dry, 3 through 5 moist 
Chroma—3 or 4 dry, 4 through 6 moist 


B horizon 
Hue—7,.5YR, 5YR 
Value—4 through 6 dry, 4 or 5 moist 
Chroma—4 through 6 dry, 3 or 4 moist 
Texture—loam, fine sandy loam, sandy loam 


Mohall Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderately slow 

Landform: fan terraces, stream terraces and basin 
floors 

Parent material: mixed fan alluvium and stream 
alluvium 

Slope range: 0 to 3 percent 

Elevation: 1,400 to 2,400 feet 

Classification: Fine-loamy, mixed, hyperthermic 
Typic Haplargids 


Typical Pedon 


Mohall sandy loam, in an area of Tucson-Mohall- 
Valencia complex, 1 to 3 percent slopes, located at a 
latitude of 32 degrees, 16 minutes, 03 seconds N. 
and a longitude of 111 degrees, 41 minutes, 09 
seconds W.; where pavement ends at Queens Well, 
then go 3.5 miles W. on dirt road towards the charro 
by the basalt hills. 


A—0 to 1 inch; yellowish red (SYR 5/6) sandy loam, 
yellowish red (SYR 4/6) moist; weak thin platy 
structure; soft, very friable, nonsticky, nonplastic; 
few fine roots; common fine interstitial and 
tubular pores; noneffervescent; mildly alkaline 
(pH 7.4); clear smooth boundary. 

Bt1—1 to 3 inches; yellowish red (5YR 5/6) sandy 
clay loam, yellowish red (SYR 4/6) moist; weak 
fine prismatic parting to moderate medium 
subangular blocky structure; slightly hard, friable, 
sticky, plastic; few fine roots; common fine 
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interstitial and tubular pores; common distinct 
clay films on ped faces and in pores; 
noneffervescent; mildly alkaline (pH 7.4); abrupt 
smooth boundary. 

Bt2—3 to 14 inches; yellowish red (5YR 5/6) sandy 
clay loam, yellowish red (5YR 4/6) moist; 
moderate medium prismatic parting to moderate 
medium subangular blocky structure; slightly 
hard, friable, sticky, plastic; few fine roots; 
common fine interstitial and tubular pores; 
common distinct clay films on ped faces and in 
pores; noneffervescent; mildly alkaline (pH 7.8); 
clear wavy boundary. 

Bt8—14 to 24 inches; yellowish red (5YR 5/6) sandy 
clay loam, yellowish red (SYR 4/6) moist; weak 
coarse prismatic parting to moderate coarse 
subangular blocky structure; slightly hard, friable, 
sticky, plastic; few fine roots; common fine 
tubular pores; few distinct clay films on ped faces 
and in pores; 10 percent gravel; strongly 
effervescent; moderately alkaline (pH 8.0); clear 
wavy boundary. 

Btki—24 to 34 inches: yellowish red (5YR 5/6) sandy 
clay loam, yellowish red (5YR 4/6) moist; 
moderate coarse subangular blocky structure; 
slightly hard, friable, sticky, plastic; few fine 
roots; few fine tubular pores; few distinct clay 
films on ped faces and in pores; common fine 
soft rounded calcium carbonate masses; strongly 
effervescent; moderately alkaline (pH 8.0); clear 
wavy boundary. 

Btk2—34 to 41 inches; yellowish red (5YR 5/6) sandy 
clay loam, yellowish red (5YR 4/6) moist; 
moderate coarse subangular blocky structure; 
slightly hard, friable, sticky, plastic; few very fine 
roots; few fine tubular pores; common distinct 
clay films on ped faces and in pores; common 
medium soft rounded calcium carbonate masses; 
violently effervescent; moderately alkaline (pH 
8.0); clear wavy boundary. 

Btk8—41 to 60 inches; yellowish red (5YR 4/6) clay 
loam, dark reddish brown (5YR 3/4) moist; 
moderate coarse prismatic parting to moderate 
medium subangular blocky structure; slightly 
hard, friable, sticky, plastic; few very fine roots; 
few fine tubular pores; common distinct clay films 
on ped faces and in pores; common coarse soft 
rounded calcium carbonate masses; strongly 
effervescent; moderately alkaline (pH 8.2). 


Range in Characteristics 


Rock fragments: less than 15 percent gravel 
Depth to calcic horizon: 20 to 40 inches 
Salinity: none to very slight 


Soil Survey 


Reaction: mildly to moderately alkaline 


A horizon 
Hue—7.5YR, 10YR 
Value—S through 7 dry, 3 through 5 moist 
Chroma—2 through 6, dry or moist 
Organic matter—less than 0.5 percent 
Texture—sandy loam, fine sandy loam, loam 

The A horizon is often commonly capped with a thin 
C horizon. This horizon is often coarser in texture 
than the A horizon. It is thought to be recent 
water- or wind-deposited material. 


B horizons 

Hue—10YR, 7.5YR, SYR 

Value—5 through 7 dry, 3 through 5 moist 

Chroma-~3 through 6, dry or moist 

Texture—fine sandy loam, loam, sandy clay 
loam, clay loam; but includes strata of sandy 
loam and silt loam 

Calcium carbonate equivalent—greater than 15 
percent 


Momoli Series 


Depth class: very deep 

Drainage class: somewhat excessively drained 

Permeability: moderately rapid 

Landform: stream terraces and fan terraces 

Parent material: mixed fan alluvium and stream 
alluvium 

Slope range: 1 to 10 percent 

Elevation: 1,400 to 2,200 feet 

Classification: Loamy-skeletal, mixed, 
hyperthermicTypic Camborthids 


Typical Pedon 


Momoli extremely gravelly sandy loam in an area of 
Denure-Momoli complex, 1 to 5 percent slopes, 
located at a latitude of 32 degrees, 40 minutes, 18 
seconds N. and a longitude of 112 degrees, 21 
minutes, 18 seconds W.; about 1,700 feet N. and 
2,000 feet W. of the SE corner of sec. 3, T.9S., 
R.3E. 


A—0 to 2 inches; brown (7.5YR 5/4) extremely 
gravelly sandy loam, brown to dark brown (7.5YR 
4/4) moist; weak fine subangular blocky 
structure; soft, very friable, nonsticky, nonplastic; 
few very fine roots; common fine interstitial and 
tubular pores; 60 percent gravel; strongly 
effervescent; moderately alkaline (pH 8.2); clear 
smooth boundary. 

Bw—2 to 21 inches; light brown (7.5YR 6/4) gravelly 
sandy loam, brown to dark brown (7.5YR 4/4) 
moist; massive; soft, very friable, slightly sticky, 
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nonplastic; common tine roots; common fine 
interstitial and tubular pores; 25 percent gravel: 
violently effervescent; moderately alkaline (pH 
8.2); clear wavy boundary. 

Bk1—21 to 33 inches; light brown (7.5YR 6/4) 
extremely gravelly coarse sandy loam, brown to 
dark brown (7.5YR 4/4) moist; massive; soft, 
very friable, slightly sticky, nonplastic; few very 
fine roots; common fine interstitial and tubular 
pores; common distinct calcium carbonate coats 
on rock fragments; 5 percent cobbles and 65 
percent gravel; violently effervescent; moderately 
alkaline (pH 8.2); clear smooth boundary. 

Bk2—33 to 54 inches; pink (7.5YR 7/4) very gravelly 
coarse sandy loam, brown (7.5YR 5/4) moist; 
massive; slightly hard, very friable, slightly 
sticky, slightly plastic; few very fine roots; 
common fine interstitial and tubular pores; 
common distinct calcium carbonate coats on 
rock fragments and sand grains; common coarse 
soft rounded calcium carbonate masses; 50 
percent gravel; violently effervescent; moderately 
alkaline (pH 8.2); clear wavy boundary. 

Bk3—54 to 60 inches; light brown (7.5YR 6/4) 
gravelly sandy loam, brown to dark brown (7.5YR 
4/4) moist; massive; slightly hard, very friable, 
slightly sticky, slightly plastic; few very fine roots; 
common fine interstitial and tubular pores; 25 
percent gravel; strongly effervescent; moderately 
alkaline (pH 8.2); 


Range in Characteristics 


Rock fragments: 60 to 80 percent of surface is 
covered with varnished gravel, and the profile 
contains more than 35 percent rock fragments 

Reaction: mildly to moderately alkaline 

Calcium carbonate equivalent: less than 5 percent 
above 40 inches 

Salinity: none to very slight 


A horizon 
Hue—7.5YR, 10YR 
Value—4 through 6 dry, 3 through 5 moist 
Chroma—4 through 6, dry or moist 
Texture—fine sandy loam, sandy loam, coarse 
sandy loam 


B horizons 
Hue—7.5YR, 10YR 
Value—S through 7 dry, 4 or 5 moist 
Chroma—4 through 6, dry or moist 
Texture—fine sandy loam, sandy loam, coarse 
sandy loam 
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Nahda Series 


Depth class: moderately deep (to a hardpan) 

Drainage class: well drained 

Permeability: slow 

Lanaform: fan terraces 

Parent material: mixed fan alluvium 

Slope range: 1 to 15 percent 

Elevation: 1,800 to 3,000 feet 

Classification: Clayey-skeletal, mixed, thermic 
Petrocalcic Paleargids 


Typical Pedon 


Nahda extremely gravelly sandy loam in an area of 
Nahda-Stagecoach complex, 1 to 15 percent slopes, 
located at a latitude of 32 degrees, 10 minutes, 41 
seconds N. and a longitude of 111 degrees, 18 
minutes, 20 seconds W.; about 350 feet E. and 1,000 
feet N. of the SW corner of sec. 26, T. 14 S., R.10E. 


E—0 to 2 inches; light brown (7.5YR 6/4) extremely 
gravelly sandy loam, brown to dark brown (7.5YR 
4/4) moist; weak medium and coarse platy 
structure; soft, very friable, nonsticky, nonplastic: 
common very fine and fine roots; common very 
fine and fine vesicular pores; 10 percent cobbles 
and 50 percent gravel; noneffervescent; neutral 
(PH 6.3); abrupt smooth boundary. 

Bit—2 to 12 inches; yellowish red (SYR 5/6) extremely 
gravelly sandy clay, yellowish red (5YR 4/6) 
moist; moderate very fine and fine subangular 
blocky structure; slightly hard, friable, sticky, 
plastic; common very fine and fine roots; 
common very fine and fine interstitial and tubular 
pores; many distinct red (2.5YR 4/6) clay films on 
ped faces, in pores, and on rock fragments; 10 
percent cobbles and 60 percent gravel; 
noneffervescent; neutral (pH 6.8); clear wavy 
boundary. 

Btk1—12 to 23 inches; red (2.5YR 5/8) extremely 
gravelly sandy clay, red (2.5YR 4/8) moist; 
moderate very fine and fine subangular blocky 
structure; slightly hard, friable, sticky, plastic; 
common fine and medium roots matted around 
stones; few very fine and fine interstitial and 
tubular; common faint red (2.5YR 4/6) clay films 
on ped faces and in pores; few fine calcium 
carbonate filaments; fine soft calcium carbonate 
masses; 10 percent cobbles and 60 percent 
gravel; strongly effervescent; mildly alkaline (pH 
7.8); gradual wavy boundary. 

Btk2—23 to 36 inches; red (2.5YR 5/8) extremely 
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gravelly sandy clay, red (2.5YR 4/8) moist; 
moderate very fine and fine subangular blocky 
structure; slightly hard, friable, sticky, plastic; 
common fine and medium roots matted around 
stones; common very fine and fine interstitial and 
tubular pores; common faint red (2.5YR 4/6) clay 
films on ped faces and in pores; common distinct 
iron-manganese stains; few fine calcium 
carbonate filaments; fine soft calcium carbonate 
masses; 10 percent cobbles and 70 percent 
gravel; strongly effervescent; mildly alkaline (pH 
7.8); abrupt wavy boundary. 

2Bkm—36 to 60 inches; extremely hard, indurated 
petrocalcic horizon; few very fine and fine roots 
in fractures; violently effervescent. 


Range in Characteristics 


Rock fragments: 35 to 85 percent gravel and/or 
cobbles 

Depth to petrocaicic horizon: 20 to 40 inches 

Organic matter: less than 0.5 percent 

Reaction: neutral to moderately alkaline 

Salinity: none to very slight 


E horizon 
Value—5 through 7 dry, 3 through 5 moist 
Chroma—3 through 6, dry or moist 


Bt horizon 
Hue—2.5YR, 5YR 
Value—4 or 5 dry 
Chroma—~4 through 8, dry or moist 
Texture—sandy clay, clay, sandy clay loam 
Calcium carbonate equivalent—O to 15 percent 


Btk horizons 
Hue—2.5YR, 5YR 
Value—4 through 6 dry, 4 or 5 moist 
Chroma—6 or 8, dry or moist 
Texture—sandy clay, sand clay loam 
Calcium carbonate equivalent—greater than 15 
percent 


Bkm horizon 
Cementation—indurated or strongly cemented by 
calcium carbonate 


Oracle Series 


Depth class: shallow 

Drainage class: well drained 

Permeability: moderately slow 

Landform: hills 

Parent material: slope alluvium and residuum from 
granite 


Soil Survey 


Slope range: 5 to 15 percent 

Elevation: 3,000 to 4,200 feet 

Classification: Loamy, mixed, thermic, shallow 
Ustollic Haplargids 


Typical Pedon 


Oracle gravelly sandy loam in an area of Oracle- 
Romero-Rock outcrop complex, 5 to 35 percent 
slopes, located at a latitude of 31 degrees, 57 
minutes, 54 seconds N. and a longitude of 111 
degrees, 33 minutes, 55 seconds W.; about 500 feet 
W. and 600 feet S. of the NE corner of sec. 7, T. 17 
S.,R.8E. 


A1—0 to 1 inch; yellowish brown (10YR 5/4) gravelly 
sandy loam, dark yellowish brown (10YR 3/4) 
moist; weak medium and coarse platy structure; 
slightly hard, very friable, nonsticky, slightly 
plastic; many very fine and fine and few medium 
roots; many very fine and fine interstitial and 
tubular pores; 30 percent gravel; noneffervescent; 
neutral (pH 6.6); clear smooth boundary. 

A2—1 to 5 inches; brown (7.5YR 5/4) gravelly sandy 
loam, dark brown (7.5YR 3/4) moist; weak fine 
subangular blocky structure; slightly hard, very 
friable, nonsticky, nonplastic; many very fine and 
fine and few medium roots; many very fine and 
fine interstitial and tubular pores; 30 percent 
gravel; noneffervescent; neutral (pH 6.8); clear 
wavy boundary. 

Bt—5 to 13 inches; reddish brown (SYR 4/4) gravelly 
sandy clay loam, dark reddish brown (5YR 3/4) 
moist; moderate fine subangular blocky structure; 
slightly hard, very friable, sticky, plastic; many 
very fine and fine and few medium roots; many 
very fine and fine interstitial and tubular pores; 
many faint dark reddish brown (5YR 3/4) clay 
films on ped faces and in pores; 30 percent 
gravel; noneffervescent; neutral (OH 6.8); abrupt 
wavy boundary. 

Crt—13 to 20 inches; pinkish white (7.5YR 8/2), and 
very dark gray (7.5YR 3/0) weathered granite; 
few very fine and fine roots in fractures; common 
distinct dark reddish brown (5YR 3/4) clay films 
in fractures. 

Cr—20 to 60 inches; weathered granite. 


Range in Characteristics 


Fock fragments: 1 to 35 percent fine granitic gravel 

Depth to weathered bedrock: 10 to 20 inches 

Depth to unweathered bedrock: greater than 60 
inches 

Reaction: slightly acid to neutral 
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A horizons 
Hue—10YR, 7.5YR 
Organic matter—1 to 2 percent in the upper 7 
inches 


Pahaka Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderately rapid in the upper 
substratum and moderately slow in the lower 
substratum 

Landform: fan terraces 

Parent material: mixed fan alluvium 

Slope range: 1 to 3 percent 

Elevation: 1,400 to 2,400 feet 

Classification: Coarse-loamy, mixed, hyperthermic 
Typic Camborthids 


Typical Pedon 


Pahaka sandy loam in an area of Mohall-Pahaka 
complex, 1 to 3 percent slopes, located at a latitude 
of 32 degrees, 34 minutes, 12 seconds N. anda 


longitude of 111 degrees, 01 minutes, 29 seconds W.; 


about 2,400 feet E. and 1,700 feet N. of the SW 
corner of sec. 11,7.10S.,R.3E. 


A—O to 3 inches; yellowish brown (10YR 5/6) sandy 


loam, dark yellowish brown (10YR 4/4) moist; 


weak fine platy structure; soft, friable, nonsticky, 


nonplastic; common fine roots; common very 
fine interstitial and tubular pores; 
noneffervescent; mildly alkaline (pH 7.6); abrupt 
smooth boundary. 


Bw1—3 to 14 inches; brown (7.5YR 5/4) sandy loam 


brown to dark brown (7.5YR 4/4) moist; weak 


coarse subangular blocky structure; soft, friable, 
slightly sticky, slightly plastic; common very fine 


roots; common very fine interstitial and tubular 
pores; few faint clay bridging between sand 


grains; noneffervescent; mildly alkaline (pH 7.6); 


clear smooth boundary. 
Bw2—14 to 19 inches; yellowish brown (10YR 5/6) 
sandy loam, dark yellowish brown (10YR 4/4) 


moist; weak coarse subangular blocky structure; 


soft, friable, slightly sticky, slightly plastic; few 
fine roots; common very fine interstitial and 
tubular pores; few faint clay bridging between 


sand grains; noneffervescent; mildly alkaline (pH 


7.6); clear smooth boundary. 
Bk—19 to 25 inches; yellowish brown (10YR 5/6) 
sandy loam, dark yellowish brown (10YR 4/4) 


moist; weak coarse subangular blocky structure; 


soft, friable, slightly sticky, slightly plastic; 
few fine roots; common very fine interstitial 
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and tubular pores; few faint clay bridging between 
sand grains; calcium carbonate coats on lower 
surfaces of peds; strongly effervescent; 
mildly alkaline (pH 7.8); clear smooth 
boundary, 

2Btkb1—25 to 30 inches; strong brown (7.5YR 5/6) 
sandy loam, strong brown (7.5YR 4/6) moist; 
weak coarse subangular blocky structure; slightly 
hard, friable, sticky, plastic; few fine roots: few 
fine tubular pores; few faint clay bridging between 
sand grains; calcium carbonate coats on lower 
surfaces of peds; strongly effervescent; 
moderately alkaline (pH 8.0); clear wavy 
boundary. 

2Btkb2—30 to 36 inches; yellowish red (5YR 5/6) 
clay loam, yellowish red (5YR 4/6) moist; 
moderate coarse subangular blocky parting to 
moderate fine subangular blocky structure; 
slightly hard, friable, sticky, plastic; few fine 
roots; few fine tubular pores; few distinct clay 
films on ped faces; common coarse soft irregular 
calcium carbonate masses; slightly effervescent; 
moderately alkaline (pH 8.0); clear wavy 
boundary. 

2Btkb3—36 to 42 inches; light brown (7.5YR 6/4) clay 
loam, brown (7.5YR 5/4) moist: moderate coarse 
subangular blocky parting to moderate fine 
subangular blocky structure; hard, friable, sticky, 
plastic; few fine roots; common fine tubular pores; 
few distinct clay films on ped faces; common 
coarse soft irregular calcium carbonate masses; 
violently effervescent; moderately alkaline (pH 
8.0); clear wavy boundary. 

2Btkb4—42 to 60 inches; light brown (7.5YR 6/4) clay 
loam, brown (7.5YR 5/4) moist; moderate coarse 
subangular blocky structure; hard, friable, sticky, 
plastic; few fine roots; common fine tubular pores; 
few distinct clay films on ped faces; common 
coarse soft irregular calcium carbonate masses; 
violently effervescent; moderately alkaline (pH 
8.2). 


Range in Characteristics 


Rock fragments: 5 to 55 percent in any one horizon, 
average less than 35 percent in the control 
section 

Depth to buried argillic: 20 to 35 inches 

Calcium carbonate equivalent: less than 5 percent 

Salinity: none to very slight 


A horizon 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 4 through 6 moist 
Chroma—4 through 6, dry or moist 
Texture—sandy loam, fine sandy loam 
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Reaction—neutral to mildly alkaline 


B horizons 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—4 through 6, dry or moist 
Texture—sandy loam, fine sandy loam 
Reaction—mildly to moderately alkaline 


2B horizons 
Hue—5YR or 7.5YR 
Value—4 through 7 dry, 3 or 5 moist 
Chroma—4 through 6, dry or moist 
Texture—loam, clay loam, sandy clay loam 
Reaction—mildly to moderately alkaline 


Pajarito Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderately rapid 

Landform: fan terraces 

Parent material: mixed fan alluvium 

Slope range: 1 to 3 percent 

Elevation: 2,000 to 3,000 feet 

Classification: Coarse-loamy, mixed, thermic Typic 
Camborthids 


Typical Pedon 


Pajarito gravelly fine sandy loam in an area of 
Glendale-Pajarito complex, 1 to 3 percent slopes, 
located at a latitude of 32 degrees, 30 minutes, 11 
seconds N. and a longitude of 112 degrees, 32 
minutes, 00 seconds W.; located near the Sikort 
Chuapo Mountains. 


A—O to 2 inches; light brown (7.5YR 6/4) gravelly 


fine sandy loam; brown to dark brown (7.5YR 4/4) 


moist; weak fine platy structure; soft, very 
friable, slightly sticky, slightly plastic; few very 
fine and fine roots; few very fine and fine tubular 
pores; 20 percent gravel; noneffervescent; mildly 
alkaline (pH 7.8); clear smooth boundary. 
Bw1—2 to 10 inches; light brown (7.5YR 6/4) fine 
sandy loam, brown (7.5YR 5/4) moist; weak 
medium subangular blocky structure; soft, very 
friable, slightly sticky, slightly plastic; few 


medium roots; common very fine and fine tubular 


pores: 5 percent gravel; noneffervescent: 
moderately alkaline (pH 8.0); clear wavy 
boundary. 

Bw2—10 to 22 inches; light brown (7.5YR 6/4) fine 
sandy loam, brown (7.5YR 5/4) moist; weak 
medium subangular blocky structure; soft, very 
friable, slightly sticky, slightly plastic; few 


Soil Survey 


medium roots; common very fine and fine tubular 
pores; 10 percent gravel; slightly effervescent; 
moderately alkaline (pH 8.0); gradual wavy 
boundary. 

Bk1—22 to 30 inches; light brown (7.5YR 6/4) fine 
sandy loam, brown (7.5YR 5/4) moist; weak 
medium subangular blocky structure; slightly 
hard, friable, slightly sticky, slightly plastic; few 
medium roots; common very fine and fine tubular 
pores; common distinct calcium carbonate coats 
on rock fragments; common fine calcium 
carbonate filaments; 10 percent gravel; strongly 
effervescent; moderately alkaline (pH 8.2); 
gradual wavy boundary. 

Bk2—30 to 57 inches; light brown (7.5YR 6/4) 
gravelly sandy loam, brown to dark brown (7.5YR 
4/4) moist; massive; soft, very friable, slightly 
sticky, nonplastic; few medium and coarse roots; 
few fine tubular pores; common distinct calcium 
carbonate coats on rock fragments; few fine 
calcium carbonate filaments; 20 percent gravel; 
strongly effervescent; moderately alkaline (pH 
8.2); clear wavy boundary. 

Ck—57 to 60 inches; light brown (7.5YR 6/4) gravelly 
sandy loam, brown to dark brown (7.5YR 4/4) 
moist; massive; loose, nonsticky, nonplastic; few 
fine tubular pores; common distinct calcium 
carbonate coats on rock fragments; 25 percent 
gravel: strongly effervescent; moderately alkaline 
(pH 8.2). 


Range in Characteristics 


Rock fragments: average less than 15 percent 
gravel in the control section 

Calcium carbonate equivalent: less than 5 percent 

Reaction: mildly to moderately alkaline 


A horizon 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 3 or 4 moist 
Texture—fine sandy loam, sandy loam 


B horizons 
Value—5 or 6 dry, 3 or 4 moist 
Chroma-—4 or 6, dry or moist 
Texture—fine sandy loam, sandy loam 


Pantak Series 


Depth class: very shallow and shallow 

Drainage class: well drained 

Permeability: moderate 

Landform: hills and mountains 

Parent material: slope alluvium and residuum from 
igneous rock 
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Slope range: 25 to 60 percent 

Elevation: 3,200 to 5,300 feet 

Classification: Loamy-skeletal, mixed, thermic Lithic 
Ustollic Haplargids 


Typical Pedon 


Pantak very gravelly sandy loam in an area of 
Lampshire-Pantak-Rock outcrop complex, 25 to 60 
percent slopes, located at a latitude of 31 degrees, 
48 minutes, 50 seconds N. and a longitude of 111 
degrees, 35 minutes, 00 seconds W. . 


A—O to 1 inch; brown to dark brown (10YR 4/3) very 
gravelly sandy loam, very dark grayish brown 
(10YR 3/2) moist; weak fine granular structure; 
soft, very friable, nonsticky, nonplastic; common 
fine roots; common fine interstitial pores; 40 
percent gravel; noneffervescent; moderately acid 
(pH 6.0); abrupt wavy boundary. 

AB—1 to 4 inches; brown (10YR 5/3) very gravelly 
sandy loam, dark brown (10YR 3/3) moist; weak 
fine subangular blocky structure; soft, very 
friable, nonsticky, nonplastic; common fine and 
medium roots; common fine tubular pores; 45 
percent gravel; noneffervescent; moderately acid 
(pH 6.0); abrupt wavy boundary. 

Bt—4 to 14 inches; yellowish brown (10YR 5/4) very 
gravelly sandy clay loam, dark yellowish brown 
(10YR 3/4) moist; weak fine subangular blocky 
structure; soft, very friable, sticky, plastic; 
common fine and medium roots; common fine 
tubular pores; common distinct clay films on rock 
fragments; 50 percent gravel; noneffervescent; 
moderately acid (pH 6.0); abrupt wavy boundary. 

R—14 inches; andesite. 


Range in Characteristics 


Rock fragments: 35 to 65 percent 

Depth to unweathered bedrock: 4 to 20 inches 
Reaction: moderately acid to neutral 

Calcium carbonate: can have in the rock fractures 
Organic matter: 1 to 3 percent 


A horizon 
Hue—7.5YR, 10YR 
Value—4 or 5 dry, 3 or 4 moist 
Chroma—2 through 4, dry or moist 


Bt horizon 
Hue—7.5YR, 10YR 
Value—4 or 5, dry or moist 
Chroma—2 or 4, dry or moist 
Texture—clay loam, sandy clay loam (20 to 35 
percent clay) 
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Pantano Series 


Depth class: shallow 

Drainage class: well drained 

Permeability: moderate 

Lanaform: hiils 

Parent material: slope alluvium from diorite 

Slope range: 5 to 25 percent 

Elevation: 2,000 to 3,600 feet 

Classification: Loamy-skeletal, mixed, thermic, 
shallow Typic Calciorthids 


Typical Pedon 


Pantano extremely gravelly fine sandy loam in an 
area of Pantano-Granolite complex, 5 to 25 percent 
slopes, located at a latitude of 32 degrees, 11 
minutes, 31 seconds N. and a longitude of 111 
degrees, 20 minutes, 46 seconds W.; about 1,600 feet 
W. and 1,450 feet N. of the SE corner of sec. 20, T. 14 
S.,R.10E. 


A-—0 to 2 inches; pale brown (10YR 6/3) extremely 
gravelly fine sandy loam, brown to dark brown 
(10YR 4/3) moist; moderate medium and coarse 
platy structure; soft, very friable, nonsticky, 
nonplastic; common very fine and fine roots; 
common very fine and fine vesicular and tubular; 
few patchy calcium carbonate coats on lower 
surfaces of peds; 10 percent cobbles and 70 
percent gravel; slightly effervescent; moderately 
alkaline (pH 8.2); abrupt smooth boundary. 

Bk1—2 to 8 inches; light brown (7.5YR 6/4) very 
gravelly sandy loam, brown to dark brown (7.5YR 
4/4) moist; weak very fine and fine subangular 
blocky structure; soft, very friable, sticky, 
nonplastic; common very fine and fine roots; 
common very fine and fine vesicular and tubular; 
common distinct calcium carbonate coats on 
lower surfaces of peds and gravel; 55 percent 
gravel; strongly effervescent; moderately alkaline 
(pH 8.2); clear wavy boundary. 

Bk2—8 to 11 inches; light brown (7.5YR 6/4) very 
gravelly sandy loam, brown to dark brown (7.5YR 
4/4) moist; weak very fine and fine subangular 
blocky structure; soft, very friable, slightly sticky, 
nonplastic; common very fine and fine roots; 
common very fine and fine vesicular and tubular 
pores; many distinct calcium carbonate coats on 
rock fragments; 55 percent gravel; strongly 
effervescent; moderately alkaline (pH 8.4); clear 
wavy boundary. 

Bk3—11 to 16 inches; light brown (7.5YR 6/4) 
extremely gravelly sandy loam, brown to dark 
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brown (7.5YR 4/4) moist; massive; soft, very 
friable, nonsticky, nonplastic; common very fine 
and fine roots matted around stones; common 
very fine and fine vesicular and tubular pores; 
many distinct calcium carbonate coats on rock 
fragments; common coarse and very coarse 
irregular calcium carbonate nodules; 10 percent 
cobbles and 60 percent gravel; violently 
effervescent; moderately alkaline (pH 8.4); abrupt 
irregular boundary. 

2Crk—16 to 22 inches; pinkish gray (SYR 6/2) 
weathered diorite, reddish gray (SYR 5/2) moist; 
few very fine and fine roots in fractures; many 
distinct calcium carbonate coats in rock 
fractures; violently effervescent. 

R—22 inches; diorite. 


Range in Characteristics 


Rock fragments: 35 to 75 percent gravel and/or 
cobbles 

Depth to weathered bedrock: 10 to 20 inches 

Depth to unweathered bedrock; 20 to 30 inches 

Depth to calcic horizon: 2 to 14 inches 

Reaction: mildly to moderately alkaline 


A horizon 
Hue—7.5YR, 10YR 
Value—5 through 7 dry, 4 through 6 moist 
Chroma—3 or 4, dry or moist 


Bk horizons 
Hue—7.5YR, 10YR 
Value—5 through 7 dry, 4 through 6 moist 
Chroma—2 through 4, dry or moist 
Texture—sandy loam, loam 
Calcium carbonate equivalent—averages 15 to 
40 percent 


Pinamt Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderately slow 

Landform: fan terraces and relict fan terraces 

Parent material: mixed fan alluvium 

Slope range: 1 to 15 percent 

Elevation: 1,400 to 2,200 feet 

Classification: Loamy-skeleta!l, mixed, hyperthermic 
Typic Haplargids 


Typical Pedon 


Pinamt extremely gravelly loam in an area of Pinamt- 
Momoli complex, 1 to 10 percent slopes, located at a 
latitude of 32 degrees, 45 minutes, 25 seconds N. 


Soil Survey 


and a longitude of 112 degrees, 00 minutes, 45 
seconds W.; about 2,375 feet N. and 1,150 feet E. of 
the SW corner of sec. 1,T.8S.,R.3E. 


A—O to 2 inches; light yellowish brown (10YR 6/4) 
extremely gravelly loam, yellowish brown (10YR 
5/4) moist; weak fine platy structure; soft, friable, 
sticky, plastic; few very fine roots; common fine 
interstitial and tubular pores; 70 percent gravel; 
strongly effervescent; moderately alkaline (pH 
8.0); abrupt smooth boundary, 

Btki—2 to 11 inches; reddish brown (5YR 5/4) very 
gravelly clay loam, reddish brown (5YR 4/4} 
moist; moderate medium subangular blocky 
structure; slightly hard, friable, sticky, plastic; few 
very fine roots; few very fine tubular pores; many 
distinct clay films on ped faces, in pores, and on 
rock fragments: few fine calcium carbonate 
filaments; 10 percent cobbles and 45 percent 
gravel; violently effervescent; moderately alkaline 
(pH 8.4); clear wavy boundary. 

Btk2—11 to 20 inches; reddish brown (5YR 5/4) very 
gravelly sandy clay loam, brown (7.5YR 4/4) 
moist; weak medium subangular blocky structure; 
slightly hard, friable, sticky, plastic; few very fine 
roots; few fine tubular pores; few distinct clay 
films on ped faces and in pores; few fine calcium 
carbonate filaments, common fine soft irregular 
calcium carbonate masses and common distinct 
calcium carbonate coats on rock fragments; 10 
percent cobbles and 40 percent gravel; strongly 
effervescent; moderately alkaline (pH 8.4); clear 
wavy boundary. 

Btk3—20 to 30 inches; light brown (7.5YR 6/4) very 
gravelly sandy clay loam, brown (7.5YR 5/4) 
moist; soft, friable, slightly sticky, slightly plastic; 
few very fine tubular pores; few distinct clay films 
in pores, on rock fragments and clay bridging 
between the sand grains; common fine soft 
irregular calcium carbonate masses; 15 percent 
cobbles and 40 percent gravel; violently 
effervescent; moderately alkaline (pH 8.4); clear 
wavy boundary. 

B—30 to 60 inches; light brown (7.5YR 6/4) very 
gravelly sandy loam, brown (7.5YR 5/4) moist; 
soft, friable, slightly sticky, slightly plastic; few 
clay bridges on sand grains; 15 percent cobbles 
and 45 percent gravel; violently effervescent; 
moderately alkaline (pH 8.4). 


Range in Characteristics 


Rock fragments: 35 to 80 percent gravel and/or 
cobbles 
Reaction: mildly to strongly alkaline 


Tohono O’odham Nation, Arizona 


Depth to calcic horizon: 5 to 40 inches 

Salinity: none to very slightly in the upper part and 
slightly to moderate in the lower part 

Clay content: averages more than 18 percent 


A horizon 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—3 or 4, dry or moist 
Texture—loam, fine sandy loam 


B horizons 
Hue—5YR, 7.5YR 
Value—4 through 6 dry, 3 through 5 moist 
Chroma—4 through 6, dry or moist 
Texture—clay loam, sandy clay loam, loam, 

sandy loam, fine sandy loam 

Some profiles have an indurated hardpan below 40 

inches. 


Quilotosa Series 


Depth class: very shallow and shallow 

Drainage class: somewhat excessively drained 

Permeability: moderately rapid 

Landform: hills and mountains 

Parent material: slope alluvium and residuum from 
granite 

Slope range: 3 to 45 percent 

Elevation: 1,500 to 3,200 feet 

Classification: Loamy-skeletal, mixed (calcareous), 
hyperthermic Lithic Torriorthents 


Typical Pedon 


Quilotosa extremely gravelly coarse sandy loam, 3 to 
15 percent slopes, located at a latitude of 32 
degrees, 10 minutes, 50 seconds N. and a longitude 
of 112 degrees, 39 minutes, 35 seconds W.; in the 
NW 1/4 of the SW 1/4 of sec. 26,T.14S.,R. 3 W. 


A—O to 3 inches; light brown (7.5YR 6/4) extremely 
gravelly coarse sandy loam, brown (7.5YR 5/4) 
moist; weak thin platy parting to weak fine 
granular structure; soft, very friable, nonsticky, 
nonplastic; common fine roots; common very fine 
interstitial pores; 65 percent gravel; strongly 
effervescent; mildly alkaline (pH 7.8); abrupt 
wavy boundary. 

Bk—3 to 8 inches; light brown (7.5YR 6/4) extremely 
gravelly coarse sandy loam, brown (7.5YR 5/4) 
moist; massive; slightly hard, very friable, 
nonsticky, nonplastic; common fine roots; 
common fine interstitial pores; many distinct 
calcium carbonate coats on rock fragments; 65 
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percent gravel; violently effervescent; moderately 
alkaline (pH 8.0); gradual wavy boundary. 

Crk—8 to 10 inches; weathered granite; slightly hard, 
firm; many distinct calcium carbonate coats on 
rock fragments; violently effervescent; abrupt 
wavy boundary. 

R—10 inches; granite; many distinct calcium 
carbonate coats in fractures. 


Range in Characteristics 


Rock fragments: 35 to 85 percent gravel, cobbles, 
stones and/or boulders 

Reaction: mildly to moderately alkaline 

Depth to unweathered bedrock: 8 to 20 inches 

Calcium carbonate equivalent: less than 5 percent 


A and Bk horizons 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—4 through 6, dry or moist 
Texture—sandy loam, coarse sandy loam 


Rillito Series 


Depth class: very deep 

Drainage class: somewhat excessively drained 

Permeability: moderate 

Lanaform: fan terraces and stream terraces 

Parent material: mixed fan alluvium and stream 
alluvium 

Slope range: 1 to 8 percent 

Elevation: 1,400 to 2,000 feet 

Classification: Coarse-loamy, mixed, hyperthermic 
Typic Calciorthids 


Typical Pedon 


Rillito gravelly fine sandy loam in an area of 
Gunsight-Rillito complex, 1 to 8 percent slopes, 
located at a latitude of 32 degrees, 16 minutes, 25 
seconds N. and a longitude of 112 degrees, 43 
minutes, 00 seconds W. 


A—0 to 3 inches; light yellowish brown (10YR 6/4) 
gravelly fine sandy loam, dark yellowish brown 
(10YR 4/4) moist; weak thin platy structure; soft, 
very friable, nonsticky, nonplastic; common very 
fine roots; common very fine interstitial pores; 30 
percent gravel; strongly effervescent; moderately 
alkaline (pH 8.0); clear smooth boundary. 

Bw—3 to 13 inches; light yellowish brown (10YR 6/4) 
gravelly fine sandy loam, dark yellowish brown 
(10YR 4/4) moist; weak fine subangular blocky 
structure; soft, very friable, slightly sticky, 
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slightly plastic; common very fine, fine and 
medium roots: few fine tubular pores; 30 percent 
gravel; strongly effervescent; mildly alkaline (pH 
7.8); clear smooth boundary. 

Bk1—13 to 31 inches; very pale brown (10YR 7/3) 
gravelly loam, yellowish brown (10YR 5/4) moist; 
weak fine subangular blocky structure; slightly 
hard, very friable, slightly sticky, slightly plastic; 
few very fine and medium roots; few very fine 
tubular pores; common distinct calcium 
carbonate coats rock fragments; 20 percent 
gravel; strongly effervescent; mildly alkaline (pH 
7.8); clear wavy boundary. 

Bk2—31 to 60 inches; very pale brown (10YR 7/3) 
gravelly loam, yellowish brown (10YR 5/4) moist; 
weak fine and medium subangular blocky 
structure; hard, very friable, sticky, plastic: 
common very fine roots; common very fine and 
fine tubular pores; few distinct calcium carbonate 
coats on rock fragments; 30 percent gravel; 
violently effervescent; mildly alkaline (pH 7.8). 


Range in Characteristics 


Rock fragments: 15 to 35 percent gravel 
Reaction: mildly to moderately alkaline 
Depth to calcic horizon: 3 to 25 inches 
Salinity: none to slight 


A horizon 
Hue—7.5YR, 10YR 
Value—S or 6 dry, 4 or 5 moist 
Chroma—4 through 6, dry or moist 


B horizons 
Hue—7.5YR, 10YR 
Value—5 through 7 dry, 4 or 5 moist 
Chroma—3 or 4, dry or moist 
Texture—fine sandy loam, loam 
Calcium carbonate equivalent-—-5 to 30 percent 


Romero Series 


Depth class: very shallow and shallow 

Drainage class: well drained 

Permeability: moderately rapid 

Landform: hills and mountains 

Parent material: slope alluvium and residuum from 
granite and schist 

Slope range: 5 to 65 percent slopes 

Elevation: 3,000 to 5,300 feet 

Classification: Loamy-skeletal, mixed, nonacid, 
thermic, shallow Ustic Torriorthents 


Typical Pedon 


Romero very gravelly sandy loam in an area of 


Soil Survey 


Romero-Lampshire-Rock outcrop complex, 15 to 65 
percent slopes, located at a latitude of 31 degrees, 
58 minutes, 30 seconds N. and a longitude of 111 
degrees, 33 minutes, 04 seconds W.; about 2,100 feet 
S. and 1,500 feet W. of the NE corner of sec. 5, T. 17 
S.,R.8E. 


A1—0 to 2 inches; brown to dark brown (10YR 4/3) 
very gravelly sandy loam, very dark brown 
(10YR 2/2) moist; weak fine and medium platy 
structure; soft, very friable, nonsticky, nonplastic: 
many very fine and fine and few medium and 
coarse roots; few very fine and fine interstitial 
and tubular pores; 1 percent stones, 5 percent 
cobbles, and 40 percent gravel; noneffervescent; 
slightly acid (pH 6.4); clear smooth boundary. 

A2—2 to 7 inches; brown to dark brown (10YR 4/3) 
very gravelly sandy loam, very dark brown 
(10YR 2/2) moist; weak very fine and fine 
subangular blocky structure; soft, very friable, 
slightly sticky, nonplastic; many very fine and 
fine and few medium and coarse roots; few very 
fine and fine interstitial and tubular pores; 5 
percent cobbles and 50 percent gravel; 
noneffervescent; neutral (pH 6.8); abrupt wavy 
boundary. 

Cr—7 to 60 inches; white (10YR 8/2), and very dark 
brown (10YR 2/2) weathered granite; few very 
fine and fine roots in fractures. 


Range in Characteristics 


Rock fragments: 35 to 90 percent gravel, channers, 
flagstones, and/or cobbles 

Reaction: slightly acid to mildly alkaline 

Depth to weathered bedrock: 4 to 20 inches 

Depth to unweathered bedrock: 20 to 60 inches or 
more 

Organic matier: 1 to 2 percent 


A horizons 
Hue—7.5YR, 10YR 
Value—4 through 6 dry, 2 through 6 moist 
Chroma—2 through 6, dry or moist 


Rositas Series 


Depth class: very deep 

Drainage class: somewhat excessively drained 

Permeability: rapid 

Landform: dunes 

Parent material: eolian sands 

Slope range: 1 to 5 percent 

Elevation: 1,400 to 2,000 feet 

Classification: Mixed, hyperthermic Typic 
Torripsamments 


Tohono O'odham Nation, Arizona 


Typical Pedon 


Rositas loamy fine sand, 2 to 5 percent slopes, 
located at a latitude of 32 degrees, 45 minutes, 50 
seconds N. and a longitude of 111 degrees, 48 
minutes, 59 seconds W.; about 2,200 feet W. and 285 
feet N. of the SE corner of sec. 34, T.75S., R.5E. 


C1—0 to 1 inch; light yellowish brown (10YR 6/4) 
loamy fine sand, dark yellowish brown (10YR 
4/4) moist; single grain; loose, nonsticky, 
nonplastic; few fine roots: few fine interstitial 
pores; noneffervescent; mildly alkaline (pH 7.4); 
abrupt smooth boundary. 

C2—1 to 12 inches; light yellowish brown (10YR 6/4) 
fine sand, dark yellowish brown (10YR 4/4) 
moist; single grain; loose, nonsticky, nonplastic; 
few fine roots; few fine interstitial pores; 
noneffervescent; mildly alkaline (pH 7.6); clear 
smooth boundary. 

C3—12 to 60 inches; light yellowish brown (10YR 
6/4) fine sand, dark yellowish brown (10YR 4/4) 
moist; single grain; loose, nonsticky, nonplastic; 
few fine roots; few fine interstitial pores; slightly 
effervescent; mildly alkaline (pH 7.8). 


Range in Characteristics 


Reaction: neutral to strongly alkaline 
Salinity: none to very slight 


C horizons 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 3 through 5 moist 
Chroma—3, 4 or 6, dry or moist 
Texture—loamy sand, loamy fine sand, fine sand 


Sahuarita Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderate in the upper substratum and 
moderately slow in the lower substratum 

Landform: fan terraces 

Parent material: mixed fan alluvium 

Slope range: 1 to 3 percent 

Elevation: 2,000 to 3,000 feet 

Classification: Coarse-loamy, mixed, thermic Typic 
Camborthids 


Typical Pedon 


Sahuarita sandy loam in an area of Pajarito-Sahuarita 
complex, 1 to 3 percent slopes, located at a latitude 
of 32 degrees, 11 minutes, 52 seconds N. anda 
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longitude of 111 degrees, 18 minutes, 10 seconds W.; 
about 300 feet E. and 2,300 feet S. of the NW corner 
of sec. 23, T.14S., R.10E. 


A1—0 to 4 inches; light brown (7.5YR 6/4) sandy 
loam, brown to dark brown (7.5YR 4/4) moist; 
weak medium platy structure; soft, friable, 
nonsticky, nonplastic; common very fine and fine 
roots; few fine tubular pores; slightly 
effervescent; mildly alkaline (pH 7.6); abrupt 
smooth boundary. 

A2—4 to 7 inches; brown (7.5YR 5/4) sandy loam, 
dark brown (7.5YR 3/4) moist; massive; soft, 
friable, nonsticky, nonplastic; common very fine 
and fine roots; common very fine tubular pores; 
slightly effervescent; mildly alkaline (pH 7.8); 
abrupt smooth boundary. 

Bw1—7 to 18 inches; brown (7.5YR 5/4) sandy loam, 
brown to dark brown (7.5YR 4/4) moist; weak fine 
subangular blocky structure; slightly hard, very 
friable, nonsticky, slightly plastic; common very 
fine and fine roots; common very fine and few 
fine tubular pores; slightly effervescent: 
moderately alkaline (pH 8.0); clear wavy 
boundary. 

Bw2—18 to 30 inches; light brown (7.5YR 6/4) fine 
sandy loam, brown (7.5YR 5/4) moist; weak 
medium subangular blocky structure; slightly 
hard, very friable, slightly sticky, nonplastic; 
common very fine and fine roots; common very 
fine tubular pores; few distinct organic coats in 
root channels and in pores; strongly effervescent; 
moderately alkaline (pH 8.2); clear wavy 
boundary. 

Bwb-—30 to 34 inches; brown (7.5YR 5/4) loam, 
brown to dark brown (7.5YR 4/4) moist; weak fine 
prismatic parting to moderate medium 
subangular blocky structure; slightly hard, very 
friable, nonsticky, nonplastic; common medium 
roots; strongly effervescent; moderately alkaline 
(pH 8.0); clear wavy boundary. 

2Btkb1—34 to 46 inches; reddish brown (5YR 5/4), 
sandy clay loam, reddish brown (5YR 4/4) moist: 
weak medium prismatic structure; hard, friable, 
slightly sticky, plastic; few very fine and fine 
roots; common very fine tubular pores; few 
distinct clay films on ped faces and in pores; 
strongly effervescent; moderately alkaline (pH 
8.0); clear wavy boundary. 

2Btkb2—46 to 60 inches; reddish brown (SYR 5/4), 
sandy clay loam, reddish brown (5YR 4/4) moist; 
weak medium prismatic structure; hard, friable, 
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slightly sticky, plastic; few very fine tubular 
pores; few faint clay films on ped faces and in 
pores; 10 percent gravel; strongly effervescent; 
moderately alkaline (pH 8.0). 


Range in Characteristics 


Rock fragments: 0 to 35 percent gravel 
Depth to buried argillic: 20 to 40 inches 
Reaction: mildly to moderately alkaline 


A horizons 
Value—5 or 6 dry, 3 or 4 moist 


Bw and Bwb horizons 
Value—5 or 6 dry, 4 or 5 moist 
Texture—sandy loam, fine sandy loam 
Calcium carbonate equivalent—O to 5 percent 


2B horizons 
Value—S5 or 6 dry, 4 or 5 moist 
Texture—loam, sandy clay loam 
Calcium carbonate equivalent—less than 15 
percent 


Sasco Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderate 

Landform: stream terraces 

Parent material: mixed stream alluvium 

Slope range: Oto 1 percent 

Elevation: 1,400 to 2,000 feet 

Classification: Coarse-silty, mixed, hyperthermic 
Typic Camborthids 


Typical Pedon 


Sasco loam, 0 to 1 percent slopes, located at a 
latitude of 32 degrees, 45 seconds, 53 minutes N. 
and a longitude of 111 degrees, 48 seconds, 58 
minutes W.; about 2,000 feet W. and 600 feet N. of the 
SE corner of sec. 34,7.7S., R.5E. 


A—O0 to 1 inch; pale brown (10YR 6/3) loam, brown to 
dark brown (10YR 4/3) moist; massive; soft, very 
friable, slightly sticky, slightly plastic; few fine 
roots; few fine tubular pores; slightly 
effervescent; mildly alkaline (pH 7.8); abrupt 
smooth boundary. 

Bw1i—1 to 5 inches: pale brown (10YR 6/3) loam, 
dark yellowish brown (10YR 4/4) moist; weak 
medium subangular blocky structure; soft, very 
friable, slightly sticky, slightly plastic; few fine 
roots; common fine tubular pores; strongly 
effervescent; mildly alkaline (pH 7.7); clear 
smooth boundary. 


Soil Survey 


Bw2—5 to 15 inches; pale brown (10YR 6/3) silt 
loam, yellowish brown (10YR 5/4) moist; weak 
fine subangular blocky structure; soft, very 
friable, slightly sticky, slightly plastic; few fine 
roots; few fine tubular pores; strongly 
effervescent; mildly alkaline (pH 7.6); clear 
smooth boundary. 

C1i—15 to 19 inches; very pale brown (10YR 7/3) silt 
loam, yellowish brown (10YR 5/6) moist; 
massive; soft, very friable, slightly sticky, 
nonplastic; few fine roots; few fine tubular pores; 
strongly effervescent; mildly alkaline (pH 7.8); 
abrupt smooth boundary. 

C2—19 to 58 inches; pale brown (10YR 6/3) silt 
loam, brown to dark brown (10YR 4/3) moist; 
massive; soft, very friable, slightly sticky, slightly 
plastic; few fine roots; common fine tubular pores; 
strongly effervescent; moderately alkaline (pH 
7.9); abrupt wavy boundary. 

C3—58 to 60 inches; light yellowish brown (10YR 
6/4) silt loam; dark yellowish brown (10YR 4/4) 
moist; weak fine subangular blocky structure; 
slightly hard, very friable, slightly sticky, 
nonplastic; few fine roots; few medium tubular 
pores; slightly effervescent; mildly alkaline (pH 
7.6). 


Range in Characteristics 


Reaction: mildly to moderately alkaline 
Salinity: none to very slight 


A horizon 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—2 through 4, dry or moist 


B and C horizons 
Hue—7.5YR, 10YR 
Value—5 through 7 dry, 4 through 6 moist 
Chroma—2 through 4, dry or moist 
Texture—silt loam, silt; contains strata less than 
5 inches thick of sandy loam or silty clay loam 


Selevin Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: slow 

Lanaform: relict fan terraces 

Parent material: mixed fan alluvium 

Slope range: 5 to 15 percent 

Elevation: 2,800 to 3,800 feet 

Classification: Clayey-skeletal, mixed, thermic 
Ustollic Paleargids 


Tohono O'odham Nation, Arizona 


Typical Pedon 


Selevin extremely gravelly sandy loam in an area of 
Caralampi-Selevin-Kimrose complex, 5 to 50 percent 
slopes, located at a latitude of 31 degrees, 49 
minutes, 55 seconds N. and a longitude of 111 
degrees, 40 minutes, 05 seconds W. 


A—O to 1 inch; reddish brown (5YR 4/4) extremely 
gravelly sandy loam, dark reddish brown (5YR 
3/3) moist; weak thin platy structure; soft, very 
friable, nonsticky, nonplastic; common very fine 
and fine roots; common fine tubular pores; 65 
percent gravel; noneffervescent; neutral (pH 7.2); 
abrupt smooth boundary. 

Bt—1 to 16 inches; dark reddish brown (5YR 3/4) 
very gravelly sandy clay, dark reddish brown 
(SYR 3/4) moist; strong medium prismatic parting 
to strong medium subangular blocky structure; 
slightly hard, firm, very sticky, very plastic; 
common medium and coarse roots; common fine 
tubular pores; many distinct clay films on sand 
grains and gravel, on ped faces, and in pores; 40 
percent gravel; noneffervescent; neutral (pH 7.2); 
gradual wavy boundary. 

Btk—16 to 32 inches; reddish brown (5YR 4/4) 
extremely gravelly sandy clay loam, dark reddish 
brown (SYR 3/4) moist; massive; slightly hard, 
friable, sticky, plastic; common very fine, fine, 
medium and coarse roots; common fine tubular 
pores; few distinct clay films on sand grains and 
gravel; many distinct calcium carbonate coats on 
rock fragments; 65 percent gravel; strongly 
effervescent; mildly alkaline (pH 7.8); abrupt 
wavy boundary. 

Bk—32 to 60 inches; pink (7.5YR 8/4) extremely 
gravelly sandy loam, pink (7.5YR 7/4) moist: 
massive; hard, friable, sticky, plastic; few very 
fine and fine roots; common fine interstitial and 
tubular pores; many distinct calcium carbonate 
coats on rock fragments; common medium round 
calcium carbonate nodules; 65 percent gravel; 
violently effervescent; moderately alkaline (pH 
8.2). 


Range in Characteristics 


Rock fragments: 35 to 75 percent 
Depth to caicic horizon: 30 to 40 inches 
Reaction: neutral to moderately alkaline 


A horizon 
Hue—5YR, 7.5YR 
Value—3 through 5 dry, 2 through 4 moist 
Chroma—2 through 4, dry or moist 
Organic matter—1 to 2 percent 
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Bt horizon 
Hue—2.5YR, 5YR 
Value—3 through 5, dry or moist 
Chroma—3 through 6, dry or moist 
Texture—sandy clay loam, sandy clay, clay 
Calcium carbonate equivalent—5 to 20 percent 


Bk horizon 
Hue—5YR, 7.5YR 
Value—6 through 8, dry or moist 
Chroma—2 through 4, dry or moist 
Texture—sandy loam, sandy clay loam 
Calcium carbonate equivalent—15 to 40 percent 


Soledad Series 


Depth class: very deep 
Drainage class: well drained 
Permeability: moderately rapid 
Landform: fan terraces 
Parent material: mixed fan alluvial 
Slope range: 1 to 5 percent 
Elevation: 2,000 to 3,200 
Classification: Loamy-skeletal, mixed, thermic Typic 
Haplargids 
Typical Pedon 


Soledad gravelly loamy sand in an area of Soledad- 
Topawa complex, 1 to 5 percent slopes, located at a 
latitude of 32 degrees, 5 minutes, 0 seconds N. and a 
longitude of 111 degrees, 49 minutes, 20 seconds W. 
(fig. 20). 


A—0 to 3 inches; brown (7.5YR 5/4) gravelly loamy 
sand, brown to dark brown (7.5YR 4/4) moist; 
weak coarse platy structure; soft, very friable, 
nonsticky, nonplastic; few fine roots; common fine 
interstitial pores; 20 percent gravel; 
noneffervescent; neutral (pH 7.0); abrupt smooth 
boundary. 

Bti—3 to 13 inches; yellowish red (SYR 4/6) gravelly 
sandy loam, reddish brown (5YR 4/4) moist; 
weak medium subangular blocky structure; soft, 
very friable, nonsticky, nonplastic; common fine 
and medium and few coarse roots; common fine 
interstitial and tubular pores; common distinct 
clay films on rock fragments and clay bridging on 
sand grains and gravel; 15 percent gravel: 
noneffervescent; mildly alkaline (pH 7.4); clear 
smooth boundary. 

Bt2—13 to 27 inches; yellowish red (5YR 4/6) very 
gravelly sandy loam, reddish brown (5YR 4/4) 
moist; massive; soft, friable, nonsticky, 
nonplastic; common fine and medium roots; 
common fine interstitial pores; common distinct 
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clay films on rock fragments and clay bridging on 
sand grains and gravel, 55 percent gravel; 
noneffervescent; mildly alkaline (pH 7.6); clear 
smooth boundary. 

Bk1—27 to 40 inches; reddish yellow (SYR 6/6) very 
gravelly sandy loam, yellowish red (SYR 4/6) 
moist; massive; soft, very friable, nonsticky, 
nonplastic; common fine roots; common fine 
interstitial and tubular pores; many distinct 
calcium carbonate coats on rock fragments; 
common fine and medium calcium carbonate 
filaments; 55 percent gravel; strongly 
effervescent; mildly alkaline (pH 7.8); gradual 
smooth boundary. 

Bk2—40 to 60 inches; reddish yellow (5YR 6/6) very 
gravelly sandy loam, yellowish red (5YR 4/6) 
moist; massive; soft, very friable, nonsticky, 
nonplastic; few fine roots; few fine tubular and 
common interstitial pores; many distinct calcium 
carbonate coats on rock fragments; common fine 
and medium calcium carbonate filaments; 55 
percent gravel; violently effervescent; moderately 
alkaline (pH 8.2). 


Range in Characteristics 


Rock fragments: 10 to 75 percent gravel and cobbles 
Reaction: neutral to moderately alkaline 
Organic matter: less than 1 percent 


A horizon 
Hue—5YR, 7.5YR 
Value—4 through 6 dry, 3 or 4 moist 
Chroma—4 or 6, dry or moist 


Bt horizons 
Hue—5YR, 7.5YR 
Value—4 or 5 dry, 3 through 5 moist 
Chroma—4 through 6, dry or moist 
Texture—sandy loam, loam ( 8 to 19 percent 


clay} 


Bk horizons 
Hue—5YR, 7.5YR 
Value—4 or 5 dry, 3 through 5 moist 
Chroma—3 or 4, dry or moist 
Texture—sandy loam, loam 
Calcium carbonate equivalent—less than 10 
percent 


Spudrock Series 


Depth class: moderately deep 
Drainage class: well drained 
Permeability: moderately rapid 
Landform: mountains 


Soil Survey 


Parent material: slope alluvium, colluvium and 
residuum from granite and gneiss 

Slope range: 35 to 85 percent 

Elevation: 5,300 to 7,500 feet 

Classification: Loamy-skeletal, mixed, mesic Typic 
Ustochrepts 


Typical Pedon 


Spudrock stony fine sandy loam in an area of Far- 
Spudrock-Rock outcrop, 35 to 85 percent slopes, 
located at a latitude of 32 degrees, 57 minutes, 40 
seconds N. and a longitude of 111 degrees, 35 
minutes, 55 seconds W. 


Oi—2 to O inches; recent litter of pine, oak and 
grasses; abrupt smooth boundary. 

A—O to 3 inches; very dark grayish brown (10YR 3/2) 
stony fine sandy loam, very dark brown (10YR 
2/2) moist; weak fine granular structure; soft, 
very friable, nonsticky, nonplastic; common very 
fine, fine, and medium roots; common fine 
interstitial pores; 10 percent stones and 15 
percent gravel; noneffervescent; neutral (pH 6.8); 
abrupt smooth boundary. 

Bw—3 to 15 inches; brown to dark brown (10YR 4/3) 
extremely gravelly loamy fine sand, very dark 
grayish brown (10YR 3/2) moist; massive; soft, 
very friable, nonsticky, nonplastic; common fine 
and medium roots; common fine interstitial and 
tubular pores; common distinct organic coats in 
root channels and in pores; faint organic coats on 
sand grains and gravel; 65 percent gravel; 
noneffervescent; neutral (pH 6.8); gradual 
irregular boundary. 

B/C—15 to 36 inches; 60 percent very pale brown 
(1{0YR 7/4), and 40 percent yellowish brown 
(10YR 5/4) very gravelly fine sandy loam, dark 
brown (10YR 3/3) moist; massive; slightly hard, 
very friable, nonsticky, nonplastic; common fine 
and medium roots; common very fine and fine 
tubular pores; very few distinct reddish brown 
(SYR 4/4) clay films on rock fragments; 40 
percent gravel; noneffervescent; neutral (pH 6.8); 
gradual irregular boundary. 

Cr—36 to 60 inches; very pale brown (10YR 8/4), 
black (10YR 2/1), and brownish yellow (10YR 
6/6) weathered granite (grus); brown to dark 
brown (10YR 4/3) moist; common fine and 
medium roots in fractures. 


Range in Characteristics 


Rock fragments: 35 to 65 percent gravel, cobbles 
and stones 
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Reaction: slightly acid to neutral, some pedons are 
strongly acid 

Depth to weathered bedrock: 30 to 60 inches 

Depth to unweathered bedrock: greater than 60 
inches 

Organic matter: 1 to 3 percent 


A horizon 
Value—3 through 5 dry, 2 or 3 moist 
Chroma—2 or 3, dry or moist 


Bw horizon 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—2 or 4, dry or moist 
Texture—fine sandy loam, sandy loam, loamy 
fine sand (5 to 20 percent clay) 


B/C horizon 
Value—5 through 7 dry, 4 or 5 moist 
Chroma—3 or 4, dry or moist 
Texture—fine sandy loam, sandy loam (5 to 20 
percent clay) 


Stagecoach Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderately rapid 

Lanaform: fan terraces 

Parent material: mixed fan alluvium 

Slope range: 1 to 20 percent 

Elevation: 2,000 to 3,000 

Classification: Loamy-skeletal, mixed, thermic Typic 
Calciorthids 


Typical Pedon 


Stagecoach very gravelly sandy loam in an area of 
Deinorte-Stagecoach complex, 1 to 20 percent 
slopes, located at a latitude of 32 degrees, 38 
minutes, 08 seconds N. and a longitude of 112 
degrees, 09 minutes, 38 seconds W.; about 100 feet 
S. and 2,500 feet E. of the NW corner of sec. 21, T. 9 
S.,R.2E. 


A—O to 1 inch; light brown (7.5YR 6/4) very gravelly 
sandy loam, brown to dark brown (7.5YR 4/4) 
moist; weak thin platy structure; soft, very 
friable, slightly sticky, nonplastic; few very fine 
and fine roots; common very fine vesicular and 
tubular pores; 45 percent gravel; violently 
effervescent; moderately alkaline (pH 8.4); clear 
smooth boundary. 

Bw—1 to 10 inches; brown (7.5YR 5/4) gravelly 
sandy loam, brown to dark brown (7.5YR 4/4) 
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maist; weak fine subangular blocky structure; 
soft, very friable, slightly sticky, slightly plastic; 
common very fine and fine roots; common very 
fine interstitial and tubular pores; 25 percent 
gravel; violently effervescent; moderately alkaline 
(pH 8.4); clear smooth boundary. 

Bk1—10 to 24 inches; light brown (7.5YR 6/4) 
gravelly sandy loam, brown to dark brown (7.5YR 
4/4) moist; weak fine subangular blocky 
structure; soft, very friable, slightly sticky, 
slightly plastic; common very fine and fine roots; 
common very fine interstitial and tubular pores; 
common faint calcium carbonate coats on rock 
fragments; 25 percent gravel; violently 
effervescent; moderately alkaline (pH 8.4); 
gradual wavy boundary. 

Bk2—24 to 32 inches; light brown (7.5YR 6/4) very 
gravelly sandy loam, brown to dark brown (7.5YR 
4/4) moist; massive; soft, friable, slightly sticky, 
slightly plastic; few very fine and fine roots; many 
distinct calcium carbonate coats oan rock 
fragments; few fine soft rounded calcium 
carbonate masses; 45 percent gravel; violently 
effervescent; moderately alkaline (pH 8.4); 
gradual wavy boundary. 

Bk3—32 to 60 inches; pinkish white (7.5YR 8/2) very 
gravelly sandy loam, pink (7.5YR 7/4) moist; 
massive; hard, very firm, slightly sticky, slightly 
plastic; many distinct calcium carbonate coats on 
rock fragments; 60 percent gravel: violently 
effervescent; moderately alkaline (pH 8.4). 


Range in Characteristics 


Rock fragments: 35 to 85 percent 
Depth to calcic horizon: 10 to 25 inches 
Reaction: mildly to moderately alkaline 
Organic matter: less than 1 percent 


A and B horizons 

Hue—7.5YR, 10YR 

Value—S through 8 dry, 4 through 7 moist 

Chroma—2 through 6, dry or moist 

Texture—sandy loam; in the lower horizons some 
pedons have loamy sand textures or less than 
35 percent coarse fragments 

Calcium carbonate equivalent—greater than 5 
percent below 10 inches 


Tatai Series 


Depth class: very deep 
Drainage class: well drained 
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Permeability: moderately slow 

Landform: flood plains 

Parent material: mixed stream alluvium 

Slope range: 0 to 2 percent 

Elevation: 1,400 to 2,000 feet 

Classification: Fine-loamy, mixed, hyperthermic 
Typic Camborthids 


Typical Pedon 


Tatai silt loam, 0 to 2 percent slopes, located at a 
latitude of 32 degrees, 42 minutes, 55 seconds N. 
and a longitude of 111 degrees, 47 minutes, 03 
seconds W.; about 2,100 feet N. and 1,910 feet W. of 
the SE corner of sec. 24, 7.8 S., R.4 E.; Santa Rosa 
Wash. 


A—0 to 2 inches; light brown (7.5YR 6/4) silt loam, 
brown to dark brown (7.5YR 4/4) moist; moderate 
thin platy structure; slightly hard, friable, stightly 
sticky, slightly plastic; common very fine roots; 
few fine tubular pores; slightly effervescent; 
moderately alkaline (pH 8.4); abrupt smooth 
boundary. 

Bw—2 to 24 inches; light brown (7.5YR 6/4) silt loam, 
brown to dark brown (7.5YR 4/4) moist; slightly 
hard, friable, slightly sticky, stightly plastic; 
common very fine roots; few fine tubular pores; 
slightly effervescent; moderately alkaline (pH 
8.2); abrupt smooth boundary. 

2Btkb—24 to 36 inches; reddish brown (5YR 5/4) clay 
foam, dark reddish brown (5YR 3/4) moist; 
moderate fine subangular blocky structure; hard, 
firm, sticky, plastic; common very fine roots; few 
fine tubular pores; common distinct clay films on 
ped faces and in pores; common medium soft 
rounded calcium carbonate masses; violently 
effervescent; moderately alkaline (pH 8.2); clear 
wavy boundary. 

3Bnb—36 to 60 inches; brown (7.5YR 5/4) clay loam, 
dark brown (7.5YR 3/4) moist; weak fine 
subangular blocky structure; hard, firm, sticky, 
plastic; common very fine roots; few fine tubular 
pores: violently effervescent; strongly alkaline 
(pH 8.8). 


Range in Characteristics 


Depth to buried argillic: 20 to 38 inches but typically 
24 to 30 inches 
Reaction: moderately to strongly alkaline 


A and B horizons 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 3 through 5 moist 
Chroma—2 through 4, dry or moist 


Soil Survey 


Texture—silt loam, silty clay loam (18 to 35 
percent clay) 

Calcium carbonate equivalent—s5 to 15 percent 

Salinity—slight to moderate 

Sodicity—none to slight 


2B and 3B horizons 

Hue—5YR, 7.5YR 

Value—5 or 6 dry, 3 through 5 moist 

Chroma—3 through 6, dry or moist 

Texture—clay loam, sandy clay loam, loam (20 to 
35 percent clay) 

Calcium carbonate equivalent—greater than 15 
percent 

Salinity—moderate to strong 

Sodicity—moderate to strong 


Topawa Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderately slow 

Landform: fan terraces 

Parent material: mixed fan alluvium 

Slope range: 1 to 5 percent 

Elevation: 2,000 to 3,200 

Classification: Loamy-skeletal, mixed, thermic Typic 
Haplargids 


Typical Pedon 


Topawa very gravelly sandy loam in an area of 
Soledad-Topawa complex, 1 to 5 percent slopes, 
located at a latitude of 32 degrees, 5 minutes, 20 
seconds N. and a longitude of 111 degrees, 49 
minutes, 00 seconds W. 


A—O0 to 2 inches; brown (7.5YR 5/4) very gravelly 
sandy loam, brown to dark brown (7.5YR 4/4) 
moist; weak medium platy structure; soft, very 
friable, nonsticky, nonplastic; common very fine 
and fine roots; common fine interstitial pores; 40 
percent gravels; noneffervescent; neutral (pH 
7.0); abrupt smooth boundary. 

Bt1—2 to 8 inches; reddish brown (5YR 4/4) 
extremely gravelly sandy loam, dark red (2.5YR 
3/6) moist; moderate fine subangular blocky 
structure; slightly hard, friable, nonsticky, 
nonplastic; common fine and very fine roots; 
common fine interstitial and tubular pores; many 
distinct clay films on rock fragments and clay 
bridging on sand grains and gravel; 70 percent 
gravel; noneffervescent; neutral (pH 7.2); abrupt 
smooth boundary. 

Bt2—8 to 18 inches; reddish brown (5YR 4/4) very 
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gravelly sandy clay loam, dark red (2.5YR 3/6) 
moist; moderate fine subangular blocky structure; 
very hard, firm, sticky, plastic; common fine 

and very fine roots; few fine tubular pores; 

many distinct clay films on rock fragments, on 
ped faces, and in pores; clay bridging on sand 
grains and gravel; 40 percent gravel; 
noneffervescent; neutral (pH 7.2); clear wavy 
boundary. 

Bt3—18 to 37 inches; yellowish red (5YR 4/6) 
extremely cobbly sandy clay loam, dark reddish 
brown (2.5YR 3/4) moist; moderate fine 
subangular blocky structure; very hard, firm, 
Sticky, plastic; few fine roots; few fine tubular 
pores; many distinct clay films on rock 
fragments, on ped faces and in pores; 30 
percent cobbles and 45 percent gravel; 
noneffervescent; neutral (pH 7.2); clear wavy 
boundary. 

Bt4—37 to 60 inches; yellowish red (5YR 5/6) 
gravelly sandy loam, yellowish red (SYR 4/6) 
moist; massive; hard, firm, slightly sticky, slightly 
plastic; few fine roots; many fine interstitial pores: 
few distinct clay films on ped faces; clay bridging 
on sand grains and gravel; 25 percent gravel; 
noneffervescent; mildly alkaline (pH 7.6). 


Range in Characteristics 


Rock fragments: greater than 35 percent gravel and 
cobbles in the control section 

Reaction: neutral to moderately alkaline 

Calcium carbonate equivalent: less than 10 percent 

Organic matter: less than 1 percent 


A horizon’ 
Hue—5YR, 7.5YR 
Value—4 or 5 dry, 3 or 4 moist 
Chroma—4 through 6 dry, 3 or 4 moist 


Bt horizons 
Hue—2.5YR, 5YR 
Value—3 through 5 dry, 3 or 4 moist 
Chroma—3 through 6, dry or moist 
Texture—sandy loam, sandy clay loam, clay loam 


Trix Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderate in the upper substratum to 
moderately siow in the lower substratum 

Landform: alluvial fans 

Parent material: mixed fan alluvium 

Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,200 feet 
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Classification: Fine-loamy, mixed (calcareous), 
hyperthermic Typic Torrifluvents 


Typical Pedon 


Trix very fine sandy loam, in an area of Mohall-Trix 
complex, 0 to 1 percent slopes, located at a latitude 
of 32 degrees, 03 minutes, 50 seconds N. anda 
longitude of 112 degrees, 18 minutes 30 seconds W. 


C1—0 to 5 inches; strong brown (7.5YR 5/6) very 
fine sandy loam, brown to dark brown (7.5YR 
4/4) moist; moderate thin platy structure; soft, 
very friable, nonsticky, slightly plastic; few fine 
roots; few fine tubular pores; noneffervescent; 
mildly alkaline (pH 7.8); abrupt smooth boundary. 

C2—5 to 11 inches; strong brown (7.5YR 5/6) very 
fine sandy loam, brown to dark brown (7.5YR 
4/4) moist; weak coarse platy structure; soft, 
very friable, nonsticky, slightly plastic; common 
fine roots; common fine tubular pores; very few 
calcium carbonate filaments; slightly 
effervescent; mildly alkaline (pH 7.8); abrupt 
wavy boundary. 

C3—11 to 22 inches; brown (7.5YR 5/4) loam, brown 
to dark brown (7.5YR 4/4) moist; weak fine 
subangular blocky structure; hard, very friable, 
sticky, plastic; common fine roots; common fine 
tubular pores; few calcium carbonate filaments; 
slightly effervescent; moderately alkaline (pH 
7.8); clear wavy boundary. 

2Btkb1—22 to 38 inches; yellowish red (5YR 5/6) 
sandy clay loam, yellowish red (6YR 4/6) moist; 
weak coarse prismatic parting to moderate 
medium subangular blocky structure; hard, 
friable, sticky, plastic; few fine roots; few fine 
tubular pores; common distinct clay films on ped 
faces and in pares; few calcium carbonate 
filaments; slightly effervescent; moderately 
alkaline (pH 8.0); clear wavy boundary. 

2Btkb2—38 to 45 inches; yellowish red (SYR 5/6) 
sandy clay loam, yellowish red (5YR 4/6) moist; 
moderate medium subangular blocky structure; 
hard, friable, very sticky, very plastic; few fine 
tubular pores; common distinct clay films on ped 
faces and in pores; few fine calcium carbonate 
filaments; strongly effervescent; moderately 
alkaline (pH 8.0); clear wavy boundary. 

2Btkb3—~45 to 60 inches; reddish yellow (5YR 6/6) 
sandy clay loam, yellowish red (5YR 4/6) moist; 
moderate coarse subangular blocky structure; 
hard, friable, very sticky, very plastic: few 
distinct clay films on ped faces and in pores; 
common medium soft rounded calcium carbonate 
masses; violently effervescent; moderately 
alkaline (pH 8.0). 
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Range in Characteristics 


Rock fragments: less than 5 percent 

Depth to buried argillic: 20 to 30 inches 

Reaction: mildly to moderately alkaline 

Calcium carbonate equivalent: less than 15 percent 
in upper substratum and greater than 15 percent 
in lower substratum 


C horizons 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 3 through 5 moist 
Chroma—3 through 6, dry or moist 


2B horizons 
Hue—5YR, 7.5YR 
Value—S5 through 7 dry, 3 through 6 moist 
Chroma—3 through 6, dry or moist 
Texture—clay loam, sandy clay loam 


Tubac Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: slow 

Lanadform: basin floors 

Parent material: mixed stream alluvium 

Slope range: 0 to 2 percent 

Elevation: 2,000 to 3,200 feet 

Classification: Fine, mixed, thermic Typic Paleargids 


Typical Pedon 


Tubac loam in an area of Tubac complex, 0 to 2 
percent slopes, located at a latitude of 31 degrees, 
48 seconds, 30 minutes N. and a longitude of 111 
degrees, 55 seconds, 30 minutes W.; N. of Fresnal 
Wash. 


A—O0 to 1 inch; brown (7.5YR 5/4) loam, brown to 
dark brown (7.5YR 4/4) moist; weak thin platy 
structure; soft, very friable, slightly sticky, 
slightly plastic; common very fine and fine roots; 
common very fine and fine vesicular and tubular 
pores; noneffervescent; mildly alkaline (pH 7.8); 
abrupt smooth boundary. 

E/B—1 to 3 inches; brown (7.5YR 5/4) clay loam, 
brown to dark brown (7.5YR 4/4) moist; moderate 
fine and medium subangular blocky structure; 
soft, very friable, sticky, plastic; common very 
fine and fine roots; common very fine and fine 
interstitial and tubular pores; common distinct 
clay films on ped faces and in pores; 
noneffervescent; mildly alkaline (pH 7.6); clear 
wavy boundary. ; 

Bt~—3 to 13 inches; reddish brown (5YR 5/4) clay, 


Soil Survey 


reddish brown (5YR 4/4) moist; strong medium 
subangular blocky structure; soft, very friable, 
very sticky, very plastic; common very fine and 
fine roots; common fine interstitial and tubular 
pores; many distinct clay films on ped faces and 
in pores; noneffervescent; mildly alkaline (pH 
7.6); abrupt smooth boundary. 

Btk1—13 to 28 inches; reddish brown (SYR 5/4) clay, 
reddish brown (5YR 4/4) moist; strong medium 
subangular blocky structure; hard, friable, very 
sticky, very plastic; common very fine and fine 
roots; common very fine and fine tubular pores; 
many distinct clay films on ped faces and in 
pores; few fine calcium carbonate filaments; few 
distinct manganese stains on ped faces; slightly 
effervescent; mildly alkaline (pH 7.8); abrupt 
wavy boundary. 

Btk2—28 to 48 inches; reddish brown (5YR 4/4) 
sandy clay loam, reddish brown (5YR 4/3) moist; 
weak fine subangular blocky structure; slightly 
hard, friable, slightly sticky, slightly plastic; few 
very fine and fine roots; common very fine and 
fine interstitial and tubular pores; common 
distinct clay films on rock fragments, on ped 
faces, and in pores; few distinct manganese 
stains on ped faces; 10 percent gravel; slightly 
effervescent; mildly alkaline (pH 7.8); abrupt 
wavy boundary. 

Bk—48 to 60 inches; strong brown (7.5YR 5/6) fine 
sandy loam, brown to dark brown (7.5YR 4/4) 
moist; weak fine and medium subangular blocky 
structure; soft, very friable, slightly sticky, 
slightly plastic; few very fine and fine roots; 
common very fine and fine interstitial pores; few 
distinct calcium carbonate coats on rock 
fragments; common fine soft calcium carbonate 
masses; strongly effervescent; moderately 
alkaline (pH 8.2). 


Range in Characteristics 


Rock fragments: \ess than 10 percent 
Calcium carbonate equivalent: less than 15 percent 
Organic matter: less than 1 percent 


A horizon 
Value—4 or 5 dry 
Chroma—2 through 4 moist 
Texture—sandy loam, loam 
Reaction—neutral to mildly alkaline 


Bt horizons 
Hue—2.5YR through 7.5YR 
Value—3 through 5 dry, 3 or 4 moist 
Chroma—4 through 6 dry, 2 through 6 moist 
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Texture—sandy clay loam, clay, sandy clay, clay 
loam; some pedons have fine sandy loam 
Reaction—mildly to strongly alkaline 


Tucson Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderately slow 

Landform: basin floors 

Parent material: mixed fan alluvium 

Slope range: 1 to 3 percent 

Elevation: 1,400 to 2,200 feet 

Classification: Fine-loamy, mixed, hyperthermic 
Typic Haplargids 


Typical Pedon 


Tucson gravelly fine sandy loam, in an area of 
Tucson-Mohall-Valencia complex, 1 to 3 percent 
slopes, located at a latitude of 32 degrees, 05 
minutes, 00 seconds N. and a longitude of 112 
degrees, 29 minutes, 00 seconds W.; Pisinimo SW in 
NW 1/4 (fig. 21). 


A—0 to 1 inch; light brown (7.5YR 6/4) gravelly fine 
sandy loam, brown (7.5YR 5/4) moist; weak thin 
platy structure; soft, friable, nonsticky, 
nonplastic; few fine roots; common fine vesicular 
pores; 20 percent gravel; noneffervescent; mildly 
alkaline (pH 7.6); abrupt wavy boundary. 

Btt—1 to 7 inches; reddish brown (5YR 5/4) sandy 
clay loam, reddish brown (5YR 4/4) moist; weak 
medium subangular blocky structure; slightly 
hard, friable, nonsticky, nonplastic; few fine roots: 
few fine vesicular pores; few patchy clay films on 
ped faces and in pores; 5 percent gravel; 
noneffervescent; mildly alkaline (pH 7.6); abrupt 
smooth boundary. 

Btk1—7 to 14 inches; reddish brown (5YR 5/4) sandy 
clay loam, reddish brown (5YR 4/4) moist; 
moderate medium subangular blocky structure; 
slightly hard, friable, slightly sticky, slightly 
plastic; few fine roots; few fine vesicular pores; 
few distinct clay films on ped faces and in pores; 
common fine calcium carbonate filaments; 3 
percent gravel; strongly effervescent; mildly 
alkaline (pH 7.6); clear wavy boundary. 

Btk2—14 to 21 inches; light reddish brown (5YR 6/4) 
sandy clay loam, reddish brown (5YR 5/4) moist; 
moderate medium subangular blocky structure; 
slightly hard, friable, slightly sticky, slightly 
plastic; few fine roots; few fine vesicular pores; 
few distinct clay films on ped faces and in pores; 
few fine soft calcium carbonate masses; common 
fine calcium carbonate filaments; 3 percent 
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gravel; strongly effervescent; mildly alkaline (pH 
7.8); clear wavy boundary. 

Bk1—21 to 37 inches; light reddish brown (5YR 6/4) 
loam, reddish brown (5YR 5/4) moist; weak 
coarse subangular blocky structure; hard, friable, 
slightly sticky, slightly plastic; few fine roots; few 
fine vesicular pores; many fine soft calcium 
carbonate masses; 5 percent gravel; violently 
effervescent; moderately alkaline (pH 8.0); clear 
wavy boundary. 

Bk2—37 to 60 inches; light reddish brown (5YR6/4) 
loam, reddish brown (5YR 5/4) moist; weak 
coarse subangular blocky structure; hard, friable, 
slightly sticky, slightly plastic; few fine roots; few 
fine tubular pores; common fine calcium 
carbonate filaments; few fine soft calcium 
carbonate masses; 3 percent gravel; violently 
effervescent; strongly alkaline (pH 8.8). 


Range in Characteristics 


Rock fragments: average less than 15 percent 
gravel 

Depth to calcic horizon: |ess than 20 inches 

Reaction: mildly to very strongly alkaline 

Salinity: very slight to moderate 

Sodicity: slight to moderate 


A horizon 
Value—5 through 7 dry, 3 through 6 moist 
Chroma—4 through 6, moist or dry 
Organic matter—less than 1 percent 


Bt and Btk horizons 
Hue—5YR, 7.5YR 
Value—4 through 6 dry, 3 through 5 moist 
Chroma—4 through 6, dry or moist 
Texture—sandy clay loam, clay loam, loam 
SAR—exceeds 13 percent in some pedons 
Calcium carbonate equivalent—3 to 10 percent 


Bk horizons 
Hue—5YR, 7.5YR 
Value—4 through 6 dry, 3 through 5 moist 
Chroma—4 through 6, dry or moist 
Texture—sandy loam, loam, clay loam 
Calcium carbonate equivalent—10 to 30 percent 
Surface is covered by 70 to 80 percent varnish- 
covered gravel 


Vado Series 


Depth class: very deep 

Drainage class: well drained 
Permeability: moderately rapid 
Landform: fan terraces 

Parent material: mixed fan alluvium 
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Slope range: 1 to 8 percent 

Elevation: 2,000 to 3,000 feet 

Classification: Loamy-skeleta!l, mixed, thermic Typic 
Camborthids 


Typical Pedon 


Vado gravelly fine sandy loam in an area of Grabe- 
Vado complex, 1 to 5 percent slopes, located at a 
latitude of 31 degrees, 41 minutes, 15 seconds N. 
and a longitude of 111 degrees, 44 minutes, 58 
seconds W. 


A—0 to 3 inches; yellowish brown (10YR 5/4) 
gravelly fine sandy loam, brown to dark brown 
(10YR 4/3) moist; weak coarse platy structure; 
soft, very friable, nonsticky, nonplastic; common 
very fine and fine roots; common fine interstitial 
and tubular pores; 15 percent gravel; strongly 
effervescent; mildly alkaline (pH 7.4); abrupt 
smooth boundary. 

AC—3 to 6 inches; yellowish brown (10YR 5/4) 
gravelly fine sandy loam, brown to dark brown 
(10YR 4/3) moist; massive; soft, very friable, 
nonsticky, nonplastic; common very fine and fine 
roots: common fine interstitial and tubular pores; 
many distinct calcium carbonate coats on lower 
surfaces of peds and gravel; 15 percent gravel; 
strongly effervescent; mildly alkaline (pH 7.4); 
abrupt smooth boundary. 

Bwi—6 to 17 inches; yellowish brown (10YR 5/4} 
gravelly sandy loam, brown to dark brown (10YR 
4/3) moist; weak medium subangular blocky 
structure; soft, very friable, nonsticky, nonplastic; 
common very fine, fine and medium roots; 
common fine tubular and few fine interstitial 
pores; many distinct calcium carbonate coats on 
lower surfaces of peds and gravel; 30 percent 
gravel; strongly effervescent; mildly alkaline (pH 
7.4); abrupt wavy boundary. 

Bw2—17 to 29 inches; yellowish brown (10YR 5/4) 
very gravelly sandy loam, brown to dark brown 
(10YR 4/3) moist; weak medium subangular 
blocky structure; soft, very friable, nonsticky, 
nonplastic; common very fine, fine and medium 
roots; common fine interstitial and tubular pores; 
many distinct calcium carbonate coats on lower 
surfaces of peds and gravel; 40 percent gravel; 
violently effervescent; mildly alkaline (pH 7.4); 
clear wavy boundary. 

Bk1—29 to 51 inches; yellowish brown (10YR 5/4) 
very gravelly sandy loam, brown to dark brown 
({10YR 4/3) moist; massive; soft, very friable, 
nonsticky, nonplastic; common very fine and fine 
roots; common fine interstitial and tubular pores; 
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many distinct calcium carbonate coats on lower 
surfaces of peds and gravel; 45 percent gravel; 
violently effervescent; mildly alkaline (pH 7.4); 
abrupt wavy boundary. 

Bk2—51 to 60 inches; yellowish brown (10YR 5/4) 
loam, brown to dark brown (10YR 4/3) moist; 
moderate medium subangular blocky structure; 
soft, very friable, nonsticky, nonplastic; few very 
fine and fine roots; common fine tubular pores; 
violently effervescent; mildly alkaline (pH 7.4). 


Range in Characteristics 


Rock fragments: average 35 to 70 percent 
Reaction: mildly to moderately alkaline 
Calcium carbonate equivalent: less than 5 percent 


A horizon 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—3 through 5, dry or moist 
Texture—fine sandy loam, sandy loam 
Organic matter—less than 1 percent 


Bw horizons 
Hue—10YR, 7.5YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—3 through 5, dry or moist 


Bk horizons 
Hue—7.5YR, 10YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—3 or 4, dry or moist 
Texture-—-sandy loam, loam, some strata of sand 


Vaiva Series 


Depth class: very shallow and shallow 

Drainage class: well drained 

Permeability: moderate 

Landform: hills and mountains 

Parent material: slope alluvium and residuum from 
granite 

Slope range: 15 to 40 percent 

Elevation: 1,500 to 3,200 feet 

Classification: Loamy-skeletal, mixed, hyperthermic 
Lithic Haplargids 


Typical Pedon 


Vaiva very gravelly loam in an area of Quilotosa- 
Rock outcrop-Vaiva complex, 15 to 45 percent 
slopes, located at a latitude of 32 degrees, 

27 minutes, 10 seconds N. and a longitude of 

111 degrees, 52 minutes, 25 seconds W.,; 

about 2,640 feet W. and 100 feet S. of the NE corner 
of sec. 29,7.11S.,R.5E. 
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A—O to 1 inch; yellowish brown (10YR 5/4) very 
gravelly loam, brown to dark brown (10YR 4/3) 
moist; weak fine platy structure; soft, very 
friable, slightly sticky, nonplastic; few fine roots: 
common very fine tubular pores; 50 percent 
gravel; noneffervescent; moderately alkaline (pH 
8.2); abrupt smooth boundary. 

Bti—1 to 13 inches; reddish brown (5YR 4/4) very 
gravelly sandy clay loam, dark reddish brown 
(SYR 3/4) moist; moderate very fine subangular 
blocky structure; slightly hard, friable, slightly 
sticky, slightly plastic; few fine roots; few very 
fine tubular pores; common distinct clay films on 
ped faces; 55 percent gravel; noneffervescent: 
moderately alkaline (pH 8.2); clear smooth 
boundary. 

Bt2—13 to 19 inches; yellowish red (5YR 5/6) 
extremely gravelly sandy clay loam, reddish 
brown (5YR 4/4) moist; moderate fine subangular 
blocky structure; slightly hard, friable, slightly 
sticky, slightly plastic; few fine roots; few very 
fine tubular pores; common distinct clay films on 
ped faces and on rock fragments; 80 percent 
gravel; noneffervescent; moderately alkaline (pH 
8.2); clear wavy boundary. 

R—19 inches; granite. 


Range in Characteristics 


Rock fragments: 30 to 50 percent of surface is 
covered with gravel, cobbles and/or stones; the 
control section ranges from 35 to 80 percent rock 
fragments 

Depth to unweathered bedrock: 4 to 20 inches 

Reaction: mildly to moderately alkaline 


A horizon 
Hue—10YR, 7.5YR 
Value—4 through 6 dry, 4 or 5 moist 
Chroma—3 or 4, dry or moist 
Organic matter—less than 1 percent 


Bt horizons 
Hue—7.5YR, 5YR 
Value—4 through 6 dry, 4 or 5 moist 
Chroma—3 or 4, dry or moist 
Texture—sandy clay loam, clay loam (more than 
20 percent clay) 


Valencia Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderately rapid in the upper part and 
moderately slow in the lower part 

Landform: flood plains and alluvial fans 
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Parent material: mixed fan alluvium and stream 
alluvium 

Slope range: 0 to 2 percent 

Elevation: 1,400 to 2,200 feet 

Classification: Coarse-loamy, mixed, hyperthermic 
Fluventic Camborthids 


Typical Pedon 


Valencia fine sandy loam in an area of Casa Grande- 
Rositas-Valencia complex, 0 to 5 percent slopes, 
located at a latitude of 32 degrees, 27 minutes, 38 
seconds N. and a longitude of 112 degrees, 00 
minutes, 50 seconds W.; about 1,100 feet W. and 550 
feet S. of the NE corner of sec. 24, T. 11 S., R.4E. 


Ai—0 to 1 inch; light yellowish brown (10YR 6/4) fine 
sandy loam; dark yellowish brown (10YR 4/4) 
moist; weak fine platy structure; soft, very 
friable, slightly sticky, plastic; common very fine 
roots; common very fine vesicular and tubular 
pores; noneffervescent; mildly alkaline (pH 7.4); 
abrupt smooth boundary. 

A2—1 to 10 inches; light yellowish brown (10YR 6/4) 
fine sandy loam; dark yellowish brown (10YR 4/4) 
moist; weak coarse subangular blocky structure; 
soft, friable, sticky, nonplastic; common very 
fine roots; common fine tubular pores; 
noneffervescent; mildly alkaline (pH 7.4); clear 
wavy boundary. 

Bk1—10 to 16 inches; brown (7.5YR 5/4) sandy loam; 
strong brown (7.5YR 4/6) moist; weak medium 
subangular blocky structure; soft, friable, slightly 
sticky, slightly plastic; common fine roots; 
common fine interstitial and tubular pores; few 
distinct calcium carbonate coats in root channels 
and pores; strongly effervescent; moderately 
alkaline (pH 8.2); clear wavy boundary. 

Bk2—16 to 25 inches; strong brown (7.5YR 5/6) 
sandy loam, brown to dark brown (7.5YR 4/4) 
moist; weak coarse subangular blocky parting to 
weak medium subangular blocky structure; 
slightly hard, friable, slightly sticky, slightly 
plastic; few fine roots; common very fine 
interstitial and tubular pores; common distinct 
calcium carbonate coats in root channels and 
pores; slightly effervescent; mildly alkaline (pH 
7.4); abrupt wavy boundary. 

2Btknb1—25 to 35 inches; strong brown (7.5YR 5/6) 
sandy clay loam, strong brown (7.5YR 4/6) moist; 
weak coarse subangular blocky parting to 
moderate medium subangular blocky structure; 
very hard, firm, sticky, plastic; few fine roots; 
common fine interstitial and tubular pores; 
common distinct clay films on ped faces; 
commen coarse soft irregular calcium carbonate 
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masses; strongly effervescent; very strongly 
alkaline (pH 9.4); abrupt wavy boundary. 

2Btknb2—35 to 47 inches; strong brown (7.5YR 4/6) 
sandy clay loam, yellowish red (SYR 4/6) moist; 
weak medium subangular blocky structure; 
slightly hard, friable, slightly sticky, slightly 
plastic; few fine roots; few fine interstitial and 
tubular pores; many distinct clay bridging 
between sand grains; common coarse soft 
irregular calcium carbonate masses; strongly 
effervescent; very strongly alkaline (pH 9.4); 
abrupt wavy boundary. 

2Btknb3—47 to 60 inches; strong brown (7.5YR 4/6) 
sandy clay loam, yellowish red (SYR 4/6) moist; 
weak coarse prismatic structure parting to 
moderate medium subangular blocky; hard, firm, 
sticky, plastic; few fine roots; few fine tubular 
pores; many distinct clay films on ped faces; 
common very coarse soft irregular calcium 
carbonate masses; strongly effervescent; very 
strongly alkaline (pH 9.4). 


Range in Characteristics 


Depth to buried argillic: 20 to 40 inches 
Reaction: mildly to very strongly alkaline 
Sodicity: none to strong 

Salinity: none to moderate 


A and B horizons 
Hue—10YR, 7.5YR 
Value—5 or 6 dry, 4 or 5 moist 
Chroma—2 through 6, dry or moist 
Organic matter—less than 0.5 percent 
Calcium carbonate equivalent—less than 5 
percent 
Texture for B horizons: sandy loam, fine sandy loam 
with some pedons containing thin strata of 
coarser or slightly finer textures 


2Btknb horizons 
Hue—SYR, 7.5YR 
Value—5 or 6 dry, 3 through 5 moist 
Chroma—3 through 6, dry or moist 
Texture—clay loam, sandy clay loam 


Vecont Series 


Depth class: very deep 

Drainage class: well drained 
Permeability: slow 

Landform: basin floors 

Parent material: mixed stream alluvium 
Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,000 feet 
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Classification: Fine, mixed, hyperthermic Typic 
Haplargids 


Typical Pedon 


Vecont clay loam, 0 to 1 percent slopes, located at a 
latitude of 32 degrees, 29 minutes, 05 seconds N. 
and a longitude of 111 degrees, 51 minutes, 50 
seconds W.; about 2,400 feet N. and 600 feet E. of 
SW corner of sec. 16, T. 11 S., R.5 E. 


A—O to 2 inches; yellowish brown (10YR 5/4) clay 
loam, brown to dark brown (10YR 4/3) moist; 
weak thin platy structure; slightly hard, friable, 
sticky, plastic; few fine roots; few fine tubular 
pores; noneffervescent; moderately alkaline (pH 
8.0); abrupt smooth boundary. 

Bti—2 to 4 inches; dark yellowish brown (10YR 4/4) 
clay loam, brown to dark brown (10YR 4/3) moist; 
moderate medium prismatic parting to weak fine 
subangular blocky structure; hard, friable, sticky, 
plastic; few fine roots; few fine tubular pores; few 
distinct clay films on ped faces and in pores; 
noneffervescent; moderately alkaline (pH 8.0); 
clear wavy boundary. 

Bt2—4 to 14 inches; dark yellowish brown (10YR 4/4) 
clay loam, brown to dark brown (10YR 4/3) moist; 
moderate medium platy parting to weak fine 
subangular blocky structure; hard, friable, sticky, 
plastic; few fine roots; few very fine tubular pores; 
common distinct clay films on ped faces and in 
pores; noneffervescent; moderately alkaline (pH 
8.0); clear smooth boundary. 

Btg—14 to 18 inches; dark yellowish brown (10YR 
4/4) clay loam, brown to dark brown (10YR 4/3) 
moist; moderate fine prismatic structure; hard, 
friable, sticky, plastic; few fine roots; few 
fine tubular pores; common distinct clay films on 
ped faces and in pores; noneffervescent; 
moderately alkaline (pH 8.0); abrupt wavy 
boundary. 

Bt4—18 to 24 inches; yellowish brown (10YR 5/4), 
clay loam, brown to dark brown (10YR 4/3 moist; 
weak fine subangular blocky structure; hard, 
friable, sticky, plastic; few fine roots; few very 
fine tubular pores; common distinct clay films on 
ped faces and in pores; slightly effervescent; 
moderately alkaline (pH 8.2); gradual smooth 
boundary. 

Bt5—24 to 35 inches; yellowish brown (10YR 5/4) 
clay loam, dark yellowish brown (10YR 4/4) 
moist; weak fine subangular blocky structure; 
hard, friable, sticky, plastic; few fine roots; few 
very fine tubular pores; few distinct clay films on 
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ped faces and in pores; slightly effervescent; 
moderately alkaline (pH 8.2); gradual smooth 
boundary. 

Bt6—35 to 43 inches; brown (7.5YR 5/4) clay loam, 
brown to dark brown (7.5YR 4/4) moist; weak fine 
subangular blocky structure; hard, friable, sticky, 
plastic; few fine roots; few very fine tubular pores; 
few distinct clay films on ped faces and in pores; 
slightly effervescent; moderately alkaline (pH 
8.2); gradual smooth boundary. 

Bt7—43 to 60 inches; brown (7.5YR 5/4) clay loam, 
brown to dark brown (7.5YR 4/4) moist; weak fine 
subangular blocky structure; hard, friable, sticky, 
plastic; few fine roots; few very fine tubular pores; 
few distinct clay films on ped faces and in pores; 
slightly effervescent; moderately alkaline (pH 
8.2). 


Range in Characteristics 


Rock fragments: 0 to 10 percent gravel 

Organic matter: less than 1 percent 

Calcium carbonate equivalent: less than 15 percent 
Salinity: none to very slight 


A horizon 
Value—S or 6 dry 
Chroma—3 or 4 moist 


Bt horizons 
Value—4 through 6 dry 
Chroma—3 through 6 moist 
Texture—clay loam, silty clay, clay 


Wintersburg Series 


Depth class: very deep 

Drainage class: well drained 

Permeability: moderately slow 

Lanoform: fan terraces and stream terraces 

Parent material: mixed fan alluvium and stream 
alluvium 

Slope range: 0 to 1 percent 

Elevation: 1,400 to 2,000 feet 

Classification: Fine-loamy, mixed, hyperthermic 
Typic Calciorthids 


Typical Pedon 


Wintersburg loam, O to 1 percent slopes, located at a 
latitude of 32 degrees, 03 minutes, 00 seconds N. 
and a longitude of 112 degrees, 24 minutes, 00 
seconds W. 


A—0 to 2 inches; light brown (7.5YR 6/4) loam, 
brown to dark brown (7.5YR 4/4) moist; weak 
medium platy structure; soft, friable, slightly 
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Sticky, slightly plastic; common fine roots; 
common fine vesicular pores; strongly 
effervescent; mildly alkaline (pH 7.8); abrupt 
wavy boundary. 

Bw—2 to 13 inches; light brown (7.5YR 6/4) loam, 
brown (7.5YR 5/4) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky, slightly plastic; few fine and 
medium roots; common fine tubular pores; few 
distinct calcium carbonate coats on ped faces; 
few fine calcium carbonate filaments; violently 
effervescent; mildly alkaline (pH 7.8); clear wavy 
boundary. 

Bk1—13 to 21 inches; light brown (7.5YR 6/4) loam, 
brown (7.5YR 5/4) moist; weak medium 
subangular blocky structure; hard, friable, slightly 
sticky, slightly plastic; few fine and medium roots; 
few fine tubular pores; few distinct calcium 
carbonate coats on lower surfaces of peds; few 
fine soft rounded calcium carbonate masses; 
violently effervescent; mildly alkaline (pH 7.8); 
clear wavy boundary. 

Bk2—21 to 51 inches; light brown (7.5YR 6/4) clay 
loam, brown (7.5YR 5/4) moist; weak medium 
subangular blocky structure; hard, friable, slightly 
Sticky, slightly plastic; few fine roots; common 
fine tubular pores; common distinct calcium 
carbonate coats on ped faces and in pores; 
common fine soft rounded calcium carbonate 
masses; violently effervescent; mildly alkaline 
(pH 7.8); gradual wavy boundary. 

Bk3—51 to 60 inches; light brown (7.5YR 6/4) loam, 
brown (7.5YR 5/4) moist; weak medium 
subangular blocky structure; very hard, friable, 
slightly sticky, slightly plastic; few fine roots; few 
fine tubular pores; few distinct calcium carbonate 
coats on ped faces: few fine soft rounded calcium 
carbonate masses; violently effervescent; 
strongly alkaline (pH 8.8). 


Range in Characteristics 


Depth to caicic horizon: 10 to 30 inches 
Reaction: mildly to strongly alkaline 
Salinity: none to slight 


A horizon 
Hue—10YR, 7.5YR 
Value—4 through 6 dry, 2 through 4 moist 
Chroma—2 through 4, dry or moist 
Organic matter— less than 1 percent 


Bw horizon 
Hue—10YR, 7.5YR 
Value—S through 7 dry, 4 through 6 moist 
Chroma—2 through 4, dry or moist 
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Texture—loam, clay loam, sandy clay loam 


Bk horizons 
Hue—10YR, 7.5YR 
Value—6 through 8 dry, 5 through 7 moist 
Chroma—2 through 4, dry or moist 
Texture—loam, clay loam, silt loam 
Calcium carbonate equivalent—greater than 15 
percent 
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Figure 17.—Profile of Bucklebar sandy loam in an area of Figure 18.—Profile of Caracara extremely gravelly sandy loam in 
Bucklebar-Hayhook-Tubac complex, 0 to 3 percent slopes. an area of Delthorny-Caracara complex, 3 to 25 percent 
slopes. 
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Figure 19.—Profile of Kimrose very gravelly sandy loam inan Figure 20.—Profile of Soledad gravelly loamy sand in an area of 
area of Caralampi-Selevin-Kimrose complex, 5 to 50 percent Soledad-Topawa complex, 1 to 5 percent slopes. 


slopes. 
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Figure 21.—Profile of Tucson gravelly fine sandy loam showing 
the leached surface horizon, which is lighter in color. 


Formation of the Soils 
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Soil is a natural, three-dimensional body on the 
surface of the earth that supports plants. Although 
the soil mantle on the earth’s surface varies widely in 
many places, all soils have some things in common. 
They all consist of mineral, organic matter, living 
organisms, water, and air, which occur in varying 
amounts in different soils. 

Soil results from the action of soil-forming 
processes on materials deposited or accumulated by 
geological processes. The characteristics of the soil 
at any given point are determined by five factors: 

(1) the physical and mineralogical composition of the 
parent material, (2) the climate under which the soil 
material accumulated and has existed since 
accumulation, (3) the plant and animal life on and in 
the soil, (4) the topography, or lay of the land, and 
(5) the length of time that the forces of soil formation 
have acted on the parent material (Jenny, 1980). 
These factors of soil formation are independent, and 
few generalizations can be made regarding any one 
factor unless the effects of the others are known 
(Gile, 1965). 

The Tohono O’odham Nation covers 2,855,032 
acres in southern Arizona and has a diversity of soil 
types. It is located in the Basin and Range Province, 
which is characterized by numerous mountain ranges 
that rise abruptly from broad, plain-like valleys or 
basins (Thornbury 1969). These features have 
resulted mainly from mid-Tertiary block faulting: 
upfaulted blocks eroded to form mountains and 
pediments, and downfaulted blocks filled with 
sediments (Kottlowski 1965). The Nation lies in the 
Sonoran Desert. Its western boundary is about 10 
miles east of Ajo, its northernmost boundary is about 
10 miles south of Casa Grande, its eastern boundary 
falls along the Baboquivari Mountain Range, and its 
southern boundary is the United States-Mexico 
border. 


Parent Material 


Parent material is the unconsolidated material in 
which the soil forms. lt may have weathered in place 
from rock, or it may have been transported by water, 
wind, or ice. 


The parent material of the soils in the survey area 
was derived from several sources and types of 
bedrock. Parent material can be put into six general 
groups: residuum, colluvium, slope alluvium, fan 
alluvium, stream alluvium, and eolian sand. Soils can 
form from a single parent material or a combination of 
parent materials. 

Residuum is unconsolidated, weathered, or partly 
weathered mineral material that accumulated by the 
disintegration of bedrock in place. An example of a 
soil with this type of parent material is the Oracle 
series. 

Colluvium is unconsolidated earth materials 
deposited on and at the base of moderately steep and 
steep slopes by mass wasting (direct gravitationa! 
action) and loca! runoff. An example of a soil with this 
type of parent material is the Lampshire series. 

Alluvium is unconsolidated material deposited by 
running water, including gravel, sand, silt, clay, and 
various mixtures of these. Slope alluvium is moved 
from steep slopes to more gentle slopes. An example 
of a soil with this type of parent material is the Cellar 
soil. Fan alluvium is moved along alluvial fans and fan 
terraces. Examples of soils having this type of parent 
material are the Topawa and Hayhook series. Stream 
alluvium is deposited by streams. Examples of soils 
having this type of parent material is the Ginland and 
Glendale series. Alluvial parent material can come 
from more than one source. 

Eolian parent material pertains to material 
transported and deposited by the wind. It results in 
dune formations. The Rositas series is an example of 
eolian sand parent material. 


Climate 


Climate, past and present, has a profound and 
continuing effect on soil formation. Heat and moisture 
control the kinds and amounts of organisms 
inhabiting the area (Cook and Warren 1973). These 
factors affect the accumulation of organic matter, the 
type and rate of weathering of the soil mineral 
constituents, and the development of diagnostic soil 
features. The Tohono O'odham Nation has a very 
diverse climate, which ranges from the dry, hot 
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Sonoran desert of the west to the mild, cool Mexican 
oak-pine woodlands of Kitt and Baboquivari Peaks. 
The survey area encompasses four temperature and 
moisture regimes: Aridic Ustic Mesic, Ustic Aridic 
Thermic, Typic Aridic Thermic, and Typic Aridic 
Hyperthermic. 

Aridic Ustic Mesic conditions are found at 
elevations of 5,300 to 7,700 feet, Mean annual air 
temperatures are typically 52 to 57 degrees F.,, and 
the mean annual! precipitation is 20 to 24 inches. 
Precipitation occurs as summer thunderstorms, 
gentle winter rains, and snow. This region has 160 to 
195 frost-free days yearly. Soils that commonly form 
under these conditions have surface horizons that 
are high in organic matter. These soils are generally 
low in nutrients because leaching occurs at a high 
rate, 

Ustic Aridic Thermic conditions are found at 
elevations of 3,000 to 5,300 feet. Mean annual air 
temperatures are typically 63 to 67 degrees F., and 
the mean annual precipitation is 12 to 16 inches. 
Precipitation occurs as summer thundershowers and 
gentle winter rains. This region has 215 to 250 frost- 
free days yearly. Soils that commonly form under 
these conditions are well developed and have surface 
horizons that are moderately high in organic matter. 

Typic Aridic Thermic conditions are found at 
elevations of 2,000 to 3,000 feet. Mean annual air 
temperatures are 67 to 70 degrees F., and the mean 
annual precipitation is 10 to 12 inches. Precipitation 
occurs as violent summer thundershowers and gentle 
winter rains. This region has 240 to 260 frost-free 
days yearly. Very diverse soils form under these 
conditions. The soils range from young, undeveloped 
Fluvents to very old, well developed Paleargids. 

Typic Aridic Hyperthermic conditions are found at 
elevations of 1,400 to 2,000 feet. Mean annual air 
temperatures are 70 to 73 degrees F., and the mean 
annual precipitation is 7 to 10 inches. Precipitation 
occurs as violent summer thundershowers and gentle 
winter rains, This region has 250 to 300 frost free 
days yearly. Soils that form under these conditions 
are also very diverse. 


Plant and Animal Life 


The effects of plants, animals, and humans are 
important in soil formation. Where the temperature is 
suitable for their growth, plants begin to grow as soon 
as they receive suitable amounts of water and 
nutrients. Plants, including fungi, influence soil 
formation by returning residues to the soil and aiding 
in decomposition. Plants influence the temperature of 
the soil by providing shade during warm periods and 
by helping to reduce evaporation from the soil 
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surface. Vegetation also affects the transfer of 
minerals within the soil, the soil pH, and, in 
conjunction with climate and topography, the 
movement of material by leaching. 

Bacteria, nematodes, and other forms of animal life 
aid in the weathering of minerals and the 
decomposition of organic matter. The larger animals, 
such as rock squirrels, gophers, javelina, skunks, 
and reptiles, turn and mix the soil during burrowing 
activities, altering the soil. 

Humans can have a strong influence on soil 
formation. Tillage and overgrazing may accelerate 
erosion. Changes in drainage conditions or 
topography induced by land shaping also influence 
the soil. Modifications in natural fertility by fertilizers, 
incorporation of organic residues, or cropping 
practices can also alter the soil-forming process. 

As a rule, humans, plants, animals, insects, 
bacteria, and fungi affect the formation of soils by 
increasing the content of organic matter, producing 
gains or losses in plant nutrients, mixing soil layers, 
and changing structure and porosity. 


Topography 


Topography and runoff influence the formation of 
soils by affecting drainage, erosion, soil temperature, 
and plant cover. The thickness and the kind of soil 
horizons depend on the amount of water that 
percolates through the parent material. Normally, 
more water enters a soil that is nearly level or gently 
sloping soil than one that is strongly sloping or steep. 
The topography of the survey area is very diverse, 
ranging from very steep slopes (50 percent or more) 
to nearly flat concave basin floors and valleys. 

The amount of runoff depends on the slope. 
Steeper slopes have a higher amount of runoff than 
do gentle slopes. Coarse-textured soils take in water 
more rapidly than do fine-textured soils, so less 
water is lost through runoff on slopes that have 
coarse-textured soils than on those having fine- 
textured soils. 

Aspect affects soil formation in the moderate to 
high elevations. Soils are slightly deeper on the 
north- and east-facing slopes because rainfall is 
more effective, temperatures are cooler, and plants 
are more numerous. 


Time 


Soils of the area range from very old to very 
young. The kind of horizons and the degree of soil 
formation depend in part on how long the soil has 
remained stable. 

In this survey area, the youngest soils that show 
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the least development are on flood plains and stream 
terraces. The parent material of these soils has been 
in place only a short period. Examples of these soils 
are the Glenbar, Glendale, and Gadsden series. 

Soils on alluvial fans and fan terraces show 
greater development. Deposition of parent material 
still occurs on alluvial fans. Fan terraces are relict 
alluvial fans that have been dissected and no longer 
have active deposition of parent material. Argillic 
horizons have developed, and calcium carbonate is 
accumulating. The younger soils in this group include 
the Bucklebar and Soledad series. The older soils in 
this group are generally higher in clay and of a redder 
color. These would include the Tubac series. 

The survey also has some very old soils found on 
rolling hills and high fan terraces. 

These soils exhibit very well developed argillic 
horizons and thick calcic horizons. Some soils have 
petrocalcic horizons, which are cemented calcic 
horizons. Examples of these soils are the Caracara, 
Nahda, Caralampi, and Selevin series. 

Some soils have well developed horizons that 
become buried by recent sediment or exposed 
through erosion. Examples of these soils are the 
Sahuarita, Trix, and Pahaka series. 


Fan Terraces 
Alluvial Fans 


Stream Terraces | Basin Floors 


Flood Plains 
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Landforms of the Survey Area 


The survey area is part of the Basin and Range 
Province, which is characterized by north-south 
trending ranges of mountains and broad basins or 
valleys between the mountains. There are several 
broad basins and drainage systems in the survey 
area. The Santa Rosa Wash runs in a northerly 
direction, eventually merging with the Santa Cruz 
River. The Vomari Wash originates in Mexico, runs in 
a northwesterly direction, and joins the San Simon 
Wash. The San Simon Wash runs in a southern 
direction, merging with the Vomari Wash, and then 
flows into Mexico, where it drains into the Gulf of 
California. 

The following are landforms recognized in the 
survey area and some of the soils associated with 
them. Landforms are not static; they are continually 
being created and eroded (figs. 22, 23, 24). 


Flood Plains 


This landform is formed by early Holocene-age to 
present-day stream alluvium. In this survey area, 
floodwaters flow at low to very low gradients along 
the basin floor and tend to be elongated in nature. The 
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Figure 22.—Generalized relationship of some very warm (hyperthermic) soils in the survey area. 
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Figure 23.—Generalized relationship of some warm (thermic) soil map units. 


low velocity. The soils on the flood plains receive 
periodic depositions of fresh alluvium, causing an 
irregular decrease in organic carbon and weak to no 
soil development. The sediment load of this 
floodwater also tends to be loamy and fine. The 
Glendale and Glenbar series developed in this type of 
stream alluvium are characterized by numerous 
braided channels. On the outer edge of the flood plain 
are areas where recent material is backfilling over 
late Pleistocene material on the basin floor. The 
Ginland and Tatai series are formed in this manner. 


Alluvial Fans 


An alluvia! fan is formed by Holocene-age and 
present-day alluvium originating from mountains, 
hills, and other landscapes upslope. Sediment loads 
are deposited when slope gradients change from 
upland positions to a less sloping landform. An 
inherent feature of fan development is the 
continuously changing pattern of channels and loci of 
deposition (Cooke 1973). Over a long period of time, 
these changes ensure the maintenance of fans 


formed by distributing material widely over the 
surface (Cooke 1973). The alluvial areas in this 
survey generally take two forms. One is the 
triangular convex shape formed from the higher- 
positioned fan terraces and mountains. Soil series 
representing this position are the Combate and Arizo 
series and to some extent the Grabe series. The 
second is the narrow ephemeral stream area 
bounded by other landforms and soils older in age 
(Pleistocene). The soils in this position have buried 
paleosols that are generally related to the older 
landforms and soils bounding this area. These 
paleosols are at moderate depths in the soil profile. 
Typical soils representing this position are the Trix 
and Valencia series. 


Stream Terraces 


This position is the erosional remnant of the active 
flood plains that existed during the late Pleistocene to 
mid-Holocene ages. The slopes are in the same 
general direction as the current flood plain. The soils 
in this position are underlain by stratified sand, 
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mid-Holocene ages. The slopes are in the same 
general direction as the current flood plain. The soils 
in this position are underlain by stratified sand, 
gravel, loamy, or clayey sediments and, in some 
cases, buried paleosols. 

The soils on stream terraces have been stable for 
a sufficient time period to form cambic horizons. A 
cambic horizon is characterized by the formation of 
calcium carbonate coatings in root channels and on 
gravel surfaces. In some cases, clay bridging 
between sand grains and clay films has also begun 
begun to form in root channels. This position is still 
subject to overbank flooding during major events. 
These rare flooding occurrences and the thin alluvial 
deposits from the floodwaters do not inhibit soil 
development. Typical soils that represent stream 
terraces are the Sasco series and to some extent the 
Glendale series. 


Basin Floors 


This landform was developed during the 
Pleistocene era, when effective moisture was greater 
than at the present time. During the Pleistocene era, 
the present-day basin floor soils were formed on two 
active landforms—alluvial fans (relict alluvial flats) 
and lake plains (pluvial lake or playas) in an enclosed 
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basin where there is no water outlet. Sediment from 
these two alluvial processes filled the enclosed 
basin, increasing the thickness of the soil mantle. 
Eventually, enough sediment was deposited to fill the 
basin and allow water to flow out of it. 

Soils on the basin floors have features that show 
several climate changes during the Pleistocene era. It 
is common for soils in this position to have several 
buried horizons representing relict paleosols. These 
horizons were formed during the wetter climates of 
several Ice Age epics of the Pleistocene era. Soils on 
the basin floors generally have sodium (natric 
horizons) and gypsum accumulations. Typical soils 
that represent basin floors are the Casa Grande and 
Kamato series. 


Fan Terraces 


This landform developed from the Pleistocene to 
early Holocene eras. On this position, soils exhibit 
different degrees of pedogenic (soil) development. 
The degree of development depends upon the 
amounts of translocated calcium carbonate and/or 
silicified clays, which are related to the age of the 
soil. 

The fan terraces have been dissected or downcut 
to the point at which flooding frequency is none. 
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Figure 24.—Pattern of soil map units on the thermic-hyperthermic break. 
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Peterson refers to this position as an erosional fan 
remnant. He mentions that this surface is 
“particularly significant for soil survey because of 
their different ages, slopes, and probably, soils.” 
(Peterson 1981). 

This landform has two important components. One 
is the summit, where erosional activity is stable to 
metastable. This area will show the different degrees 
of soil development and age. Second is the side 
slope, where erosional activity is cutting back in to 
the more stable summit. In some areas, the surface 
mantles on the sideslopes are thin or eroded off. The 
argillic horizons are thinner, and the caicic horizons 
are higher in the soil profile as a result of this 
erosion. 

Soils on fan terraces vary greatly in their makeup. 
The Hayhook, Denure, and the Vado series are some 
of the soils that can be found on the younger fan 
terraces. The Bucklebar, Mohall, Gunsight, Soledad, 
and Topawa series are soils that can be found on the 
older fan terraces. 


Relict Fan Terraces 


This landform represents the oldest and most 
stable landform from the Pliocene to mid-Pleistocene 
eras. The soils on this landform are characterized by 
well-developed argillic horizons (silicified clay 
accumulation) and/or petrocalcic horizons (cemented 
calcium carbonate). The topography of this landform 
ranges from moderate to steep slopes. Underlying 
the soil material in this position is a conglomerate 
rock. This is a sedimentary rock composed of rock 
fragments, sand, and finer material cemented by 
silica, calcium carbonate and iron oxides. The 
conglomerate is shallow to very deep within the soil 
profiles. The erosional activity on this landform is 
very similar to fan terraces. In some areas the soil 
has eroded down to the petrocalcic horizon or the 
conglomerate. Soil series that are found on relict fan 
terraces are the Caracara, Delthorny, Kimrose, and 
Caralampi series. 


Dunes 


This landform has developed from Holocene-age 
and present-day eolian sands. In this survey area, 
the sand source is derived from old Pleistocene lake 
plains and ephemeral streams. The dunes in this area 
are nonactive to semiactive, their activity is being 
restricted by the establishment of vegetation. The 


dunes around the south central part of the survey 
area are on the basin floors capping the Casa Grande 
series and have salt accumulations in the lower 
horizon. This is possible due to the capillary 
movement of the salts from the buried Casa Grande 
soil. The dunes on the northern end of the survey 
(near Chuichu) cap an old flood plain and stream 
terrace. These dunes have different plant 
communities because salts are not present. The dune 
development on the northern end of the survey might 
have changed the course of the Santa Rosa Wash. At 
one time, the floodwaters probably flowed in a 
northeasterly direction past Vaiva Vo and merged 
with the Santa Cruz River north of Chuichu. As the 
dunes developed, the floodwater direction was 
diverted to a more northerly direction, merging with 
the Santa Cruz River around the Maricopa area. The 
Rositas series can be found on dunes. 


Hills and Mountains 


The mountain slopes have no particular age 
connotation and, therefore, are not considered a 
geomorphic surface (Balster and Parsons 1968). Soil 
development on this landform is highly dependent on 
the nature of the bedrock such as its chemical 
composition, grain size, and hardness. The most 
influential soil forming factors in determining how soil 
developed on hills and mountains are time and the 
slope gradient of the bedrock. 

Soils on this landform vary greatly in horizon 
development, from soils with no development to soils 
with well developed argillic horizons, calcic horizons, 
and/or petrocalcic horizons. Soils that have little or 
no horizon development are usually found on the 
steeper slopes where erosional activity is greatest. 
Soils that have well developed horizons are generally 
on gently sloping to moderately steep slopes where 
erosion is slight to moderate. 

For example, the Bosa series and the Lajitas 
series formed on andesite bedrock. The Bosa soils 
form on the lower slopes and somewhat more stable 
to metastable surfaces. This stability allows residual 
weathering of the bedrock and permits clay particles 
to orient and coat sand grains and rock fragments, 
forming an argillic horizon. The Lajitas soils are 
usually on the steeper slopes and more active 
erosional surfaces. The constant erosion of the soil 
does not allow time for clays to orient to develop an 
argillic horizon. 
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Aeration, soil. The exchange of air in soil with air 
from the atmosphere. The air in a well aerated 
soil is similar to that in the atmosphere; the air in 
a poorly aerated soil is considerably higher in 
carbon dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (DH 8.5 or higher) or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvial fan. The fanlike deposit of a stream where it 
issues from a gorge upon a plain or of a tributary 
stream near or at its junction with its main stream. 

Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Animal unit month (AUM). The amount of forage 
required by one mature cow of approximately 1,000 
pounds weight, with or without a calf, for 1 month. 

Aquic conditions. Current soil wetness characterized 
by saturation, reduction, and redoximorphic 
features. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Argillic horizon. An illuvial horizon in which tayer- 
lattice clays have accumulated. 

Aspect. The direction in which a slope faces. 

Association, soil. A group of soils or miscellaneous 
areas geographically associated in a characteristic 
repeating pattern and defined and delineated as a 
single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 


inches, in a 60-inch profile or to a limiting layer is 


expressed as: 
NOrV LOW: Sesteeel Milena ctadscanttmaandaiatetedss 0to3.5 
LOW: 52 ussesl ee csrteee tewnitanasatiereitiiatn Sissy 3.5 to 5.0 
Moderate ... 5.0 to 7.5 
High ...... wa 7.50.10 
Very Nigh is.ccssstecnutevrerascantieiguaideenedse more than 10 


Back slope. The geomorphic component that forms 
the steepest inclined surface and principal 
element of many hillsides. Back slopes in profile 
are commonly steep, are linear, and may or may 
not include cliff segments. 

Base saturation. The degree to which material 
having cation-exchange properties is saturated 
with exchangeable bases (sum of Ca, Mg, Na, 
and K), expressed as a percentage of the total 
cation-exchange capacity. 

Basin floor. A broad, structural lowland that is nearly 
level, commonly elongated and many miles 
across, between mountain ranges. It is a product 
of past environments, and the surface is no 
longer within reach of fresh sediment. The 
erosional surface is cut along at least one side by 
the incision of major streams. It has a centripetal 
drainage pattern and is poorly organized. It is 
geomorphically stable. Flooding can occur from 
ponding of localized precipitation. 

Bedrock. The solid rock that underlies the soil and 
other unconsolidated material or that is exposed 
at the surface. In this survey, bedrock is referred 
to as weathered or unweathered. Weathered 
bedrock is soft and/or highly fractured. It can be 
easily dug with hand implements or small 
machines. Unweathered bedrock is hard and has 
none to few fractures. It must be dug with heavy 
equipment or blasted. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Brush management. Use of mechanical, chemical, 
or biological methods to make conditions 
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favorable for reseeding or to reduce or eliminate 
competition from woody vegetation and thus 
allow understory grasses and forbs to recover. 
Brush management increases forage production 
and thus reduces the hazard of erosion. It can 
improve the habitat for some species of wildlife. 

Calcareous. As used in this soil survey, it refers to a 
soil that has a calcic horizon. 

Cambic horizon. An altered horizon that has textures 
of loamy very fine sand, or very fine sand, or finer. 
Evidence of alteration include the elimination of 
fine stratifications, redistribution of carbonates, 
and yellower or redder colors than in the underlying 
horizons. 

Canopy. The leafy crown of trees or shrubs. (See 
Crown.) 

Canyon. A long, deep, narrow, very steep sided valley 
with high, precipitous walls in an area of high local 
relief. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Cation. Anion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 
grams of soil at neutrality (pH 7.0) or at some other 
stated pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity but is 
more precise in meaning. 

Channery soil material. Soil material that is, by 
volume, 15 to 35 percent thin, flat fragments of 
sandstone, shale, slate, limestone, or schist as 
much as 6 inches (15 centimeters) along the 
longest axis. A single piece is called a channer. 

Charco. A water hole, pool, or puddle. 

Chemical treatment. Control of unwanted vegetation 
through the use of chemicals. 

Chiseling. Tillage with an implement having one or 
more soil-penetrating points that shatter or loosen 
hard, compacted layers to a depth below normal 
plow depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the 
surface of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Climax plant community. The stabilized plant 
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community on a particular site. The plant cover 
reproduces itself and does not change so long as 
the environment remains the same. 

Coarse textured soil. Sand or loamy sand. 

Cobble (or cobblestone). A rounded or partly 
rounded fragment of rock 3 to 10 inches (7.6 to 
25 centimeters) in diameter. 

Colluvium. Soil material or rock fragments, or both, 
moved by creep, slide, or local wash and 
deposited at the base of steep slopes. 

Complex, soil. A map unit of two or more kinds of soil 
or miscellaneous areas in such an intricate pattern 
or so small in area that it is not practical to map 
them separately at the selected scale of mapping. 
The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all 
areas. 

Compressible (in tables). Excessive decrease in 
volume of soft soil under load. 

Concretions. Cemented bodies with crude internal 
symmetry organized around a point, a line, ora 
plane. They typically take the form of concentric 
layers visible to the naked eye. Calcium carbonate, 
iron oxide, and manganese oxide are common 
compounds making up concretions. If formed in 
place, concretions of iron oxide or manganese 
oxide are generally considered a type of 
redoximorphic concentration. 

Conglomerate. A coarse grained, clastic rock 
composed of rounded or subangular rock 
fragments more than 2 millimeters in diameter. It 
commonly has a matrix of sand and finer textured 
material. Conglomerate is the consolidated 
equivalent of gravel. 

Conservation cropping sequence. Growing crops in 
combination with needed cultural and management 
practices. In a good conservation cropping system, 
the soil-improving crops and practices more than 
offset the effects of the soil-depleting crops and 
practices. Cropping systems are needed on all 
tilled soils. Soil-improving practices ina 
conservation cropping system include the use of 
rotations that contain grasses and legumes and 
the return of crop residue to the soil. Other 
practices include the use of green manure crops of 
grasses and legumes, proper tillage, adequate 
fertilization, and weed and pest control. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective 
amount of crop residue on the surface throughout 
the year. 

Consistence, soil. Refers to the degree of cohesion 
and adhesion of soil materia! and its resistance to 
deformation when ruptured. Consistence includes 
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resistance of soil material to rupture and to 
penetration; plasticity, toughness, and stickiness 
of puddled soil material; and the manner in which 
the soil material behaves when subject to 
compression. Terms describing consistence are 
defined in the “Soil Survey Manual.” 

Control section. The part of the soil on which 
classification is based. The thickness varies 
among different kinds of soil, but for many it is that 
part of the soil profile between depths of 10 inches 
and 40 or 80 inches. 

Coppice dune. A small dune of fine grained soil 
material stabilized around shrubs or small trees. 

Corrosion. Soil-induced electrochemical ar chemical 
action that dissolves or weakens concrete or 
uncoated steel. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cropping system. Growing crops according toa 
planned system of rotation and management 
practices. 

Crop residue management. Returning crop residue to 
the soil, which helps to maintain soil structure, 
organic matter content, and fertility and helps to 
control erosion. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deep percolation. Water movement below the root 
zone of a plant. 

Deferred grazing. Postponing grazing or resting 
grazing land for a prescribed period. 

Delta. A body of alluvium having a surface that is 
nearly flat and fan shaped; deposited at or near the 
mouth of a river or stream where it enters a body 
of relatively quiet water, generally a sea or lake. 

Dense layer (in tables). A very firm, massive layer that 
has a bulk density of more than 1.8 grams per 
cubic centimeter. Such a layer affects the ease of 
digging and can affect filling and compacting. 

Depth, soil. Generally, the thickness of the soil over 
bedrock. Very deep soils are more than 60 inches 
deep over bedrock; deep soils, 40 to 60 inches; 
moderately deep, 20 to 40 inches; shallow, 10 to 
20 inches; and very shallow, less than 10 inches. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Desert pavement. On a desert surface, a layer of 
gravel or larger fragments that was emplaced by 
upward movement of the underlying sediments or 
that remains after finer particles have been 
removed by running water or the wind. 

Diversion (or diversion terrace). A ridge of earth, 
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generally a terrace, built to protect downslope 
areas by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of wet periods under conditions similar to 
those under which the soil formed. Alterations of 
the water regime by human activities, either 
through drainage or irrigation, are nota 
consideration unless they have significantly 
changed the morphology of the soil. Seven classes 
of natural soil drainage are recognized— 
excessively drained, somewhat excessively 
drained, weil drained, moderately weil drained, 
somewhat poorly drained, poorly drained, and very 
poorly drained. These classes are defined in the 
“Soil Survey Manual.” 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Dune. A mound, ridge, or hill of loose, windblown 
granular material (generally sand), either bare or 
covered with vegetation. 

Eluviation. The movement of material in true solution 
or colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Eolian soil material. Earthy parent material 
accumulated through wind action; commonly refers 
to sandy material in dunes or to loess in blankets 
on the surface. 

Ephemeral stream. A stream, or reach of a stream, 
that flows only in direct response to precipitation. It 
receives no long-continued supply from melting 
snow or other source, and its channel is above the 
water table at all times. 

Erosion. The wearing away of the land surface by 
water, wind, ice, or other geologic agents and by 
such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of human 
or animal activities or of a catastrophe in nature, 
such as a fire, that exposes the surface. 

Excess fines (in tables). Excess silt and clay in the 
soil. The soil does not provide a source of gravel or 
sand for construction purposes. 

Excess lime (in tables). Excess carbonates in the soil 
that restrict the growth of some plants. 

Excess Salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 


218 


Excess sodium (in tables). Excess exchangeable 
sodium in the soil. The resulting poor physical 
properties restrict the growth of plants. 

Extrusive rock. Igneous rock derived from deep- 
seated molten matter (magma) emplaced on the 
earth’s surface. 

Fan alluvium. Unconsolidated clastic material 
deposited on alluvial fans and fan terraces by 
running water, including gravel, sand, silt, clay and 
various mixtures of these. 

Fan terrace. A relict alluvial fan, no longer a site of 
active deposition, incised by younger and lower 
alluvial surfaces. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field moisture capacity. The moisture content of a 
soil, expressed as a percentage of the ovendry 
weight, after the gravitational, or free, water has 
drained away; the field moisture content 2 or 3 
days after a soaking rain; also called normal field 
capacity, normal moisture capacity, or capillary 
capacity. 

Fine textured soil. Sandy clay, silty clay, or clay. 

Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist 6 to 15 inches (15 to 
38 centimeters) long. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Flooding frequency classes. 

None—No reasonable possibility of flooding (near 0 
percent chance of flooding in any year). 
Rare—Flooding unlikely but possible under unusual 
weather conditions (from near 0 to 5 percent 
chance or near 0 to § times in 100 years). 
Occasionat—Flooding is expected infrequently 
under usual weather conditions (5 to 50 percent 
chance of flooding or 5 to 50 times in 100 years). 
Frequent-—Flooding is likely to.occur often under 
usual weather conditions (more than a 50 percent 
chance of flooding or more than 50 times in 100 
years). 

Common—Occasional and frequent classes can 
be grouped for certain purposes and called 
common flooding. 

Footslope. The inclined surface at the base of a hill. 

Forb. Any herbaceous pliant not a grass or a sedge. 

Fragile (in tables). A soil that is easily damaged by 
use or disturbance. 
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Fuel moisture content. The percentage of moisture, 
on a weight basis, in all the different fuels—woody 
and herbaceous, live or dead—on the landscape. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming 
factors responsible for the formation of the solum, 
or true soil, from the unconsolidated parent 
material. 

Gravel. Rounded or angular fragments of rock as much 
as 3 inches (2 millimeters to 7.6 centimeters) in 
-diameter. An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 35 
percent, by volume, rounded or angular rock 
fragments, not prominently flattened, as much as 3 
inches (7.6 centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water. Water filling all the unblocked pores of 
the material below the water table. 

Gully. A miniature valley with steep sides cut by 
running water and through which water ordinarily 
runs only after rainfall. The distinction between a 
gully and a rillis one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to 
be obliterated by ordinary tillage; a rillis of lesser 
depth and can be smoothed over by ordinary 
tillage. 

Hard bedrock. Bedrock that cannot be excavated 
except by blasting or by the use of special 
equipment that is not commonly used in 
construction. 

Hardpan. A hardened or cemented soil horizon, or 
layer. The soil material is sandy, loamy, or clayey 
and is cemented by iron oxide, silica, calcium 
carbonate, or other substance. Commonly referred 
to as a petrocalcic horizon. 

Head out. To form a flower head. 

High-residue crops. Such crops as small grain and 
corn used for grain. If properly managed, residue 
from these crops can be used to control erosion 
until the next crop in the rotation is established. 
These crops return large amounts of organic 
matter to the soil. 

Hill. A natural elevation of the land surface, rising as 
much as 1,000 feet above surrounding lowlands, 
commonly of limited summit area and having a 
well defined outline; hillsides generally have slopes 
of more than 15 percent. The distinction between a 
hill and a mountain is arbitrary and is dependent on 
local usage. 

Horizon, soil. A {ayer of soil, approximately parallel 
to the surface, having distinct characteristics 
produced by soil-forming processes. In the 
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identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent subdivisions 
of the major horizons. An explanation of the 
subdivisions is given in the “Soil Survey Manual.” 
The major horizons of mineral soil are as follows: 
O horizon.—An organic layer of fresh and 
decaying plant residue. 
A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 
E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 
B horizon.—The mineral horizon below anA 
horizon. The B horizon is in part a layer of 
transition from the overlying A to the underlying C 
horizon. The B horizon also has distinctive 
characteristics, such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; 
(2) prismatic or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) a 
combination of these. 
C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the 
properties typical of the overlying soil material. The 
material of a C horizon may be either like or unlike 
that in which the solum formed. If the material is 
known to differ from that in the solum, an Arabic 
numeral, commonly a 2, precedes the letter C. 
Cr horizon.—Soft, consolidated bedrock beneath 
the soil. 
R layer—Consolidated bedrock beneath the soil. 
The bedrock commonly underlies a C horizon, but 
it can be directly below an A or a B horizon. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff potential. The soil 
properties that influence this potential are those 
that affect the minimum rate of water infiltration on 
a bare soil during periods after prolonged wetting 
when the soil is not frozen. These properties are 
depth to a seasonal high water table, the infiltration 
rate and permeability after prolonged wetting, and 
depth to a very slowly permeable layer. The slope 
and the kind of plant cover are not considered but 
are separate factors in predicting runoff. 

Igneous rock. Rock formed by solidification from a 
molten or partially molten state. Major varieties 
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include plutonic and volcanic rock. Examples are 
andesite, basalt, and granite. 

Iluviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or 
roots penetrate slowly or not at all. No soil is 
absolutely impervious to air and water all the 
time. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can 
be limited by the infiltration capacity of the soil 
or the rate at which water is applied at the 
surface. 

Intermittent stream. A stream, or reach of a stream, 
that flows for prolonged periods only when it 
receives ground-water discharge or long, continued 
contributions from melting snow or other surface 
and shallow subsurface sources. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are: 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 
Border—Water is applied atthe upper endofa 
strip in which the lateral flow of water is controlled 
by small earth ridges called border dikes, or 
borders. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Drip (or trickle) —Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 

Lacustrine deposit. Material deposited in lake water 
and exposed when the water level is lowered or the 
elevation of the land is raised. 
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Large stones (in tables). Rock fragments 3 inches 
(7.6 centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Leaching. The removal of soluble material from soil 
or other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Low-residue crops. Such crops as corn used for 
silage, peas, beans, and potatoes. Residue from 
these crops is not adequate to control erosion 
until the next crop in the rotation is established. 
These crops return little organic matter to the 
soil. 

Low strength. The soil is not strong enough to support 
loads. 

Mechanical treatment. Use of mechanical equipment 
for seeding, brush management, and other 
management practices. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, 
or structure by heat, pressure, and movement. 
Nearly all such rocks are crystalline. 

Mineral soil. Soil that is mainly mineral material and 
low in organic material. Its bulk density is more 
than that of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no 
natural soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, or fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, or silty clay loam. 

Mollic epipedon. A thick, dark, humus-rich surface 
horizon (or horizons) that has high base saturation 
and pedogenic soil structure. It may include the 
upper part of the subsoil. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physica!, mineral, 
and biological properties of the various horizons, 
and the thickness and arrangement of those 
horizons in the soil profile. 

Mountain. A natural elevation of the land surface, 
rising more than 1,000 feet above surrounding 
lowlands, commonly of restricted summit area 
(relative to a plateau) and generally having steep 
sides. A mountain can occur as a single, isolated 
mass orina group forming a chain or range. 
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Munsell notation. A designation of color by degrees 
of three simple variables—hue, value, and 
chroma. For example, a notation of 10YR 6/4 is a 
color with hue of 10YR, value of 6, and chroma of 
4, 

Neutral soil. A soil having a pH value of 6.6 to 7.3. 
(See Reaction, soil.) 

Nodules. Cemented bodies lacking visible internal 
structure. Calcium carbonate, tron oxide, and 
manganese oxide are common compounds making 
up nodules. If formed in place, nodules of iron 
oxide or manganese oxide are considered types of 

_ fedoximorphic concentrations. 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, 
boron, and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. The content of 
organic matter in the surface layer is described as 
follows: 


VORYIOW cocci ce csacestececaiellotas Jess than 0.5 percent 
LOW vinci eknaniaay 0.5 to 1.0 percent 
Moderately low 1.0 to 2.0 percent 
MCGEE esses tess teveeeercnsntens 2,0 to 4.0 percent 
FIQMstess2isea vate ahivee teathen od 4.0 to 8.0 percent 
Very HIGH ia cssnsescsertscersseeeees more than 8.0 percent 


Paleosols. Soils formed in past environments. 

Pan. A compact, dense layer in a soil that impedes the 
movement of water and the growth of roots. For 
example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, ora block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. !ts area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water 
through the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affects the specified 
use. 

Permeability. The quality of the soil that enables 
water or air to move downward through the 
profile. The rate at which a saturated soil 
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transmits water is accepted as a measure of this 
quality. In soil physics, the rate is referred to as 
“saturated hydraulic conductivity,’ which is 
defined in the “Soil Survey Manual.” In line with 
conventional usage in the engineering profession 
and with traditional usage in published soil 
surveys, this rate of flow continues to be 
expressed as “permeability.” Terms describing 
permeability, measured in inches per hour, are as 


follows: 
Extremely SIOW 2... ccccccscseensseseeeeeeees 0.0 to 0.01 inch 
NVBIY. SIOW 1. cs2c.s32cesedeatese us Neagestansdiys 0.01 to 0.06 inch 
SOWecdstavsvvcnecvetueccetuescdetesneioceians ae 0.06 to 0.2 inch 
Moderately SIOW .00....ececessstseeeseeeneaee 0.2 to 0.6 inch 
Moderate «0... .. 0.6 inch to 2.0 inches 
Moderately rapid oo... ceeesesetsesees 2.0 to 6.0 inches 
Rapids stitioi entice series 6.0 to 20 inches 
VEY TADIG joc. Setesec sitesi ces ccoeey more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management, 
such as slope, stoniness, and flooding. 

PH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing water on soils in closed 
depressions. Unless the soils are artificially 
drained, the water can be removed only by 
percolation or evapotranspiration. 

Poor filter (in tables). Because of rapid or very rapid 
permeability, the soil may not adequately filter 
effluent from a waste disposal system. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Potential native plant community. See Climax plant 
community. 

Potential rooting depth (effective rooting depth). 
Depth to which roots could penetrate if the content 
of moisture in the soil were adequate. The soil has 
no properties restricting the penetration of roots 
to this depth. 

Prescribed burning. Deliberately burning an area for 
specific management purposes, under the 
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appropriate conditions of weather and soil 
moisture and at the proper time of day. 

Productivity, soil. The capability of a soil for 
producing a specified plant or sequence of plants 
under specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Proper grazing use. Grazing at an intensity that 
maintains enough cover to protect the soil and 
maintain or improve the quantity and quality of the 
desirable vegetation. This practice increases the 
vigor and reproduction capacity of the key plants 
and promotes the accumulation of litter and mulch 
necessary to conserve soil and water. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, Or poor on the basis of how much the present 
plant community has departed from the potential. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and 
areas that support certain forb and shrub 
communities. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is 
the product of all the environmental factors 
responsible for its development. It is typified by an 
association of species that differ from those on 
other range sites in kind or proportion of species or 
total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to 
pH 7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degrees 
of acidity or alkalinity, expressed as pH values, 


are: 
Ultra Acid nec less than 3.5 
Extremely aCid oo. rceeeeeercees 3.5 to 4.4 
Very Strongly ACid .. essere 4.5 to 5.0 
SUONGIY ACIC veces eeete tr teneees 5.1to 5.5 
Moderately acid 5.6 to 6.0 
Slightly acid ...... 6.1 to 6.5 
Neutral «0.0... . 6.6 to 7.3 
Slightly alkaline occ eeseeesceeeeeseeteneees 7.410 7.8 
Moderately alkaline... ececsseeseseseeeceesees 7.9 to 8.4 
Strongly alkaline oo. eeecssseeseeeneees 8.5 to 9.0 
Very strongly alkaline .......sccceeesseseaes 9.1 and higher 
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Regolith. The unconsolidated mantle of weathered 
rock and soil material on the earth’s surface; the 
loose earth material above the solid rock. 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rill. A steep-sided channel resulting from accelerated 
erosion. A rill generally is a few inches deep and 
not wide enough to be an obstacle to farm 
machinery. 

Road cut. A sloping surface produced by mechanical 
means during road construction. It is commonly on 
the uphill side of the road. 

Rock fragments. Rock or mineral fragments having 
a diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an 
amount that impairs growth of plants. A saline soil 
does not contain excess exchangeable sodium. 

Salinity. The degree to which a soil is affected by 
soluble salt. The classes, expressed as millimhos 
per centimeter, are as follows: 


Nofisaline sisiscjonivveiice cet the 0 to 2. dS/m 
Very slight or very slightly saline .. 
Slight or slightly saline ............... 
Moderate or moderately saline ..............- 8 to16 dS/m 
Strong or strongly saline ............ more than 16 dS/m 


Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Saturation. Wetness characterized by zero or positive 
pressure of the soil water. Under conditions of 
saturation, the water will flow from the soil matrix 
into an unlined auger hole. 

Sedimentary rock. Rock made up of particles 
deposited from suspension in water. The chief 
kinds of sedimentary rock are conglomerate, 
formed from gravel; sandstone, formed from 
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sand; shale, formed from clay; and limestone, 
formed from soft masses of calcium carbonate. 
There are many intermediate types. Some wind- 
deposited sand is consolidated into sandstone. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Sequum. A sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. (See Eluviation.) 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer. All the soils of a series have 
horizons that are similar in composition, thickness, 
and arrangement. 

Sheet erosion. The removal of a fairly uniform layer 
of soil material from the land surface by the 
action of rainfall and surface runoff. 

Shrink-swell (in tables). The shrinking of soil when 
dry and the swelling when wet. Shrinking and 
swelling can damage roads, dams, building 
foundations, and other structures. It can also 
damage plant roots. 

Silica. A combination of silicon and oxygen. The 
mineral form is called quartz. 

Silt. As a soil separate, individual mineral particles 
that range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Similar soils. Soils that share limits of diagnostic 
criteria, behave and perform in a similar manner, 
and have similar conservation needs or 
management requirements for the major land uses 
in the survey area. 

Slickensides. Polished and grooved surfaces 
produced by one mass sliding past another. In 
soils, slickensides may occur at the bases of slip 
surfaces on the steeper slopes; on faces of 
blocks, prisms, and columns; and in swelling 
clayey soils, where there is marked change in 
moisture content. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small 
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stones adversely affect the specified use of the 
soil. 
Sodic (alkali) soil. A soil having so high a degree of 


alkalinity (pH 8.5 or higher) or so high a percentage 
of exchangeable sodium (15 percent or more of the 


total exchangeable bases), or both, that plant 
growth is restricted. 

Sodicity. The degree to which a soil is affected by 
exchangeable sodium. Sodicity is expressed as a 
sodium adsorption ratio (SAR) of a saturation 
extract, or the ratio of Na to Ca + Mg. The degrees 
of sodicity and their respective ratios are: 


Slightis.ctecetuseeisaiiernenys less than 13:1 
MOC rate oo. ceseteeeeceseneeecsessenescerenes 13-3071 
SUONG: is Fentalshiasiisedavcenceccsaesadeensves more than 30:1 


Soft bedrock. Bedrock that can be excavated with 
trenching machines, backhoes, small rippers, 
and other equipment commonly used in 
construction. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 
millimeters in equivalent diameter and ranging 
between specified size limits. The names and 
sizes, in millimeters, of separates recognized in 
the United States are as follows: 


VEry COAFSE SAND ....csccesseescesseesrseseensnees 2.0 to 1.0 
COarSO SANG oie cccceeeetctsesesessestseneeeeeseets 1.0to 0.5 
Me@CIUM SAN oes tseeeeetstscseeterearerenes 0.5 to 0.25 
FIN @SSaN's...chsehecccosatiee ee essivece hd aut 0.25 to 0.10 
Very fine sand sees 0.10 to 0.05 
Sills eisaceccuaantacddtiiecdrtniiiied cath 0.05 to 0.002 
CLAY! Sons Sous eees eee ie less than 0.002 


Solum. The upper part of a soil profile, above the C 

horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the materia! below the solum. The living roots and 
plant and animal activities are largely confined to 
the solum. 


Stone line. A concentration of rock fragments in a soil. 


Generally, it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies 
material that weathered in place and is overlain by 
recent sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
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centimeters) in diameter if rounded or 15 to 24 
inches (38 to 60 centimeters) in length if flat. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stream terrace. One of a series of platforms ina 
stream valley, flanking and more or less parallel to 
the stream channel, originally formed near the level 
of the stream and representing the dissected 
remnants of an abandoned flood plain, stream bed, 
or valley floor produced during a former stage of 
erosion or deposition. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), cofumnar (prisms with 
rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are either single 
grained (each grain by itself, as in dune sand) or 
massive (the particles adhering without any 
regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on 
the soil or partly worked into the soil. It protects 
the soil from wind erosion and water erosion after 
harvest, during preparation of a seedbed for the 
next crop, and during the early growing period of 
the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, 
ordinarily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Surface soil. The A, E, AB, and EB horizons, 
considered collectively. It includes all subdivisions 
of these horizons. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too smail to be of 
consequence in interpreting their use and behavior. 
Soils are recognized as taxadjuncts only when one 
or more of their characteristics are slightly outside 
the range defined for the family of the series for 
which the soils are named. 

Texture, soil. The relative proportions of sand, silt, 
and clay particles in a mass of soil. The basic 
textural classes, in order of increasing proportion 
of fine particles, are sand, loamy sand, sandy 
loam, loam, silt loam, silt, sandy clay loam, clay 
loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam 
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classes may be further divided by specifying 
“coarse,” “fine,” or “very fine.” 

Thin layer (in tables). Otherwise suitable soil 
material that is too thin for the specified use. 
Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 

emergence, and root penetration. 

Too arid (in tables). The soil is dry most of the time, 
and vegetation is difficult to establish. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Toxicity (in tables). Excessive amount of toxic 
substances, such as sodium or sulfur, that 
severely hinder establishment of vegetation or 
severely restrict plant growth. 

Trace elements. Chemical elements, for example, 
zinc, cobalt, manganese, copper, and iron, in 
soils in extremely small amounts. They are 
essential to plant growth. 

Unstable fill (in tables). Risk of caving or sloughing 
on banks of fill material. 


Upland. Land at a higher elevation, in general, than 
the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial meltwater. In 
nonglaciated regions, alluvium deposited by 
heavily loaded streams. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and 
decomposition of the material. 

Well graded. Refers to soil material consisting of 
coarse grained particles that are well distributed 
over a wide range in size or diameter. Such soil 
normally can be easily increased in density and 
bearing properties by compaction. Contrasts with 
poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically a sunflower) wilts so 
much that it does not recover when placed ina 
humid, dark chamber. 


Tables 


225 


226 Soil Survey 


Table 1.--Temperature and Precipitation 


(Recorded in the periods 1915-93 at Ajo Station, Arizona; 1949-75 at Sells Station, Arizona; and 
1961-93 at Kitt Peak Station, Arizona) 


| 
Temperature Precipitation 
ee re ee 
2 years in | 2 years in 10| 
Month | | { 10 will have-- Average |_will have-- | Average 
Average|Average|Average| Maximum | Minimum |number of {Average | |number of 
daily | daily temperature|temperature| growing | less | More |days with 
|maximum |minimum| higher | lower degree }than--({than--|0.10 inch 
than-- than-- days* l __| or more 
SE °F °F OF | °F Units | In In [ In | 
| | \ | | 
AdO: | | | | | 
| | | | 
January----| 64.1 41.6 52.9 | 81 27 388 | 0.75 0.25] 1.4a| 1 
February 68.7 45.1 | 56.9 | 85 | 30 | 476 0.63 0.14[ 1.17| 1 
March-- 13.7 49.2 | 61.5 91 | 35 | 645 0.77 0.19{ 1.42| 1 
April------ 82.1 55.8 | 69.0 99 | 41 | 847 0.28 0.08| 0.72 te) 
May-------- | 90.4 63.0 76.7 | 106 46 | 1,105 0.10 0.04| 0.37 0 
June------- | 99.6 | 71.9 | 25.8 | 113 56 | 1,342 0.08 | 0.05{ 0.32| 0 
July~------ | 102.9 | 77.7 | 90.3 | 112 65 J) 1,505 1.26 | 0.34] 2.00| 2 
August----- 100.6 | 75.9 | 88.3 | li 64 } 1,454 | 2,02 | 0.80{ 3.02| 4 
September-- 97.2 72,0 | 84.6 108 58 | 1,295 } 0.84 0.20 1.60 dl 
October---- 87.1 | 61.6 74.4 102 | 44 [ 2,050 | 0.54 0.11} 1,06 BS 
November--- 74.3 [| 50.0 62.1 90 | 35 | 636 | 0.58 } 0.13 1.16] 2 
December--- 65.9 | 43.5 | 54.7 82 29 | 429 0.90 | G.28{ 1.74 2 
| | ! | | | | 
Yearly: | | | | | 
Average---| 83.9 | 59.0 | 71.4 --- | Seated | --- | oat --- ---| --- 
Extreme---| 115 [) 7 aid 114 | 25 | Ss= wer | --- See --- 
Total----- | Test S55 --- | SRS == { 11,173 8.73 | 6.11] 10.85} 14 
| | | | | | | 
SELLS: \ | | | | 
| | | 
January-~--| 65.2 35.2 50.2 85 14 | 27a | 0.89 0.21{ 1,63 2 
February---| 68.9 | 37.6 53.2 | 87 20 { 327 | 0.60 0.16 1.11] 1 
March------ | 73.7 | 41.8 57.7 | 92 25 | 487 0.69 0.21} 2.47{ 1 
April----~- { 92.9 | 48.5 65.7 | 99 33 | 670 |} 0.25 0.13] 0.64{ 0 
May-------- 90.7 54.8 72.8 104 38 | 823 | 0.08 0.11, 0.51 0) 
June~------ | 99.9 64.5 | 82.2 | 112 47 | 1,071 | 0.14 0.05} 0.44 0 
July------- } 100.9 | 71.3 86.1 | qi 59 1,258 | 2.78 | 1.61] 3.82 5 
August----~+ 98.4 | 69.5 83.9 | 109 54 1,185 2.54 | 1.18 3.71 5 
September--| 97.8 64.5 | 80.8 108 50 | 1,060 1.29 | 0.25} 2.51 2 
October---- 87.9 64.4 | 71.1 | 102 | 35 835 1.01 0.19] 1.97 1 
November--- 75.5 | 43.3 | 59.4 92 H 27 476 0.61 0.19{ 1.28 se 
December---| 66.3 36.3 | 51.3 82 | 19 296 1.29 0.21] 2.41 2 
I | | | | | 
Yearly: | | | | | | ] 
Average---| 83.9 51.8 | 67.9 | won | --- --- | --- | ---{ ---| ese 
Extreme---| 115 4 | oor 112 | 16 --- | --- ---| ---| --- 
Total----- Joo--- fos eeeojl) <See: | fess 8,767 | 12.17 | 9.54] 14.33] 20 
| | | | | | | 


See footnote at end of table. 


Tohono O'odham Nation, Arizona 227 


Table 1.--Temperature and Precipitation--Continued 


| Temperature | Precipitation 
| Se ee ee 
| | 2 years in | |2 years in 10| 
Month | | 10 will have-- Average | |_will have-- | Average 
Average|Average|Average| Maximum | Minimum [number of|Average| | |number of 
daily | daily | |cemperature|temperature| growing | ] Less | More |days with 
maximum|minimum| | higher | lower degree | than--|than--]0.10 inch 
than-- than-- days* | | | or more 
SF Sr I) See YI er SE Units In [ m | m | 
| | | | | 
KITT PEAK: \ | | | | | 
| | | | | | i | 
January----| 48.8 32.3 | 40.6 66 11 | 115 1.87 | 0.60] 3.12 3 
February---| 50.7 33.4 | 42.1 69 14 132 | 1.76 | 0.46] 3.22 2 
$3.2 35.1 | 44.4 72 17 189 1.96 0.71{ 3.35 3 
61.2 41.1 [ 51.2 79 21 347 0.64 0.17{ 1.32 1 
69.6 48.5 | 59.0 B85 30 588 0.44 0.19[ 1.19 1 
78.9 58.0 | 68.4 | 93 42 852 0.46 0.21] 1.38 0 
80.0 60.6 { 70.3 | 92 | 51 940 4.54 2.63} 6.24 8 
August----- 77.3 | 59.3 | 68.3 89 | 48 877 4.83 2.67| 6.73 AL 
September-- 74.3 | 56.3 [ 65.3 86 | 42 754 2.49 1.11] 4,14} 3 
October---- 66.7 | 48.6 | 57.6 82 | 29 | 546 1.74 0.24| 3.27! 2 
November--- 56.3 | 39.1 | 47.7 74 } 20 | 264 1.38 0.34| 2.37 2 
December---{ 49.7 | 33.6 | 41.7 | 67 I 13 | 142 3.06 | 0.94; 5.13 4 
| I | | | | | | 
yearly: | | | | l | l 
Average---{ 63.9 | 45.5 | 54.7 see | oars | 225 nee | ---| aa ose 
Extreme---| 98 | 2 | a 94 | 8 | Se SH | soe =o) 
Total----- rn es ra --- | one | 5,745 25.15 | 19.04] 30.87 36 
pa ee l | | | ar ae, (en beet Se 


* A growing degree day is a unit of heat available for plant growth. It can be calculated by adding 
the maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below 
which growth is minimal for the principal crops in the area (50 degrees F). 


228 Soil Survey 


Table 2.--Freeze Dates in Spring and Fall 


| 

| Temperature 
Probability { 24 oF | 28 oF | 32 oF 
or lower or lower | or lower 


Recorded in the period 1916-93 at Ajo 
I 
Last freezing 
temperature 
in spring: 


| 
| | 
| | 
| | 
| 
1 year in 10 | | 
later than-- | Feb. 3 | Feb. 17 |} March 6 
| | 
2 years in 10 | 
later than-- Jan. 27 [| Feb. 6 | 
I | 
5 years in 10 | 
later than-- { Jan. 14 Jan. 17 | 
{ 
First freezing 
temperature | 
in fall: | 


1 year in 10 
earlier than-- 


2 years in 10 
earlier than-- 


5 years in 10 
earlier than-- 


Recorded in the period 1949-75 at Sells 

{ 

Last freezing 

temperature 
in spring: 


1 year in 10 
later than-- Feb. 28 { March 24 | March 24 


2 years in 10 | 
later than-- | Feb. 16 March 9 March 16 


5 years in 10 
later than-- Jan. 23 Feb. 3 March 2 


First freezing 
temperature 
in fall: | 


1 year in 10 
earlier than-- | Nov, 23 Nov. 11 Nov. 8 


2 years in 10 


| | 
earlier than-- Dec. 5 | Nov. 23 | Nov. 15 
| I 
5 years in 10 | | 
earlier than-- | Dec, 28 { Dec. 15 [| Nov. 27 
| | 
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Table 2.--Freeze Dates in Spring and Fall--Continued 


| Temperature 
Probability | 24 oF 28 oF | 32 oF 
or lower or lower or lower 


Recorded in the period 1961-93 at Kitt Peak 
| | 


Last freezing | | 
temperature 
in spring: 


1 year in 10 
later than-- { April 28 May 1 May 16 


2 years in 10 { 
later than-- April 15 April 24 May 10 


5 years in 10 i 
later than-- March 21 April 10 April 27 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- Nov. 4 Oct. 29 Oct. 21 

2 years in 10 

earlier than-- Nov. 13 Nov. 3 Oct. 26 
| 

5S years in 10 | 

earlier than-- Nov. 28 | Nov. 13 Nov. 6 
| 
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Table 3.--Growing Season 


Daily minimum _ temperature 


Probability Higher [ Higher | Higher 
than | than than 
24°, | 28°F | 32 OF 

ose Deore ee 
Days { Days | Days 


Recorded in the period 1916-93 at Ajo 


9 years in 10 337 | 321 291 
8 years in 10 343 330 304 
5 years in 10 355 347 330 
2 years in 10 365 365 355 
1 year in 10 365 365 365 


Se nt 


Recorded in the period 1949-75 at Sells 


9 years in 10 281 239 225 
8 years in 10 296 256 238 
5 years in 10 324 289 264 
2 years in 10 | 351 : 322 289 
1 year in 10 365 | 339 302 


coe SS fe 


Recorded in the period 1961-95 at Kitt Peak 
| 


9 years in 10 210 | 192 170 
8 years in 10 221 | 200 177 
5 years in 10 | 242 216 191 
2 years in 10 262 | 233 205 
1 year in 10 273 | 241 213 


te 8 se 
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Table 4,--Acreage and Proportionate Extent of the Soils 


Soil name iMaricopa 
{Count | 
| Acres 
i 
Ajo-Pinamt, deep, complex, 3 to 15 percent slopes----- 1,094 
Anklam-Cellar-Rock outcrop complex, 15 to 55 percent 
slopes---------------------++--------------------+--- 602} 
Anklam very gravelly sandy loam, 3 to 15 percent 
| slopes-------------------------------~--------------- 329 
|Arizo-Riverwash complex, 0 to 3 percent slopes 0 
| Baboquivari-Combate complex, 1 to 8 percent slopes-~--| of 
| Bucklebar-Hayhook-Tubac complex, 0 to 3 percent slopes| o| 
Caralampi-Selevin-Kimrose complex, 5 to 50 percent 
slopes-~--------6 +--+ 2 - eo one eee en nnn ee enn nnn nnn ee 0| 
Casa Grande-Kamato complex, 0 to 1 percent slopes----- o| 
|Casa Grande-Rositas-Valencia complex, 0 to 5 percent | 
| slopes----------~--------~--------------------------- 0 
|Cellar-Lampshire-Rock outcrop complex, 15 to 60 | 
| percent slopes---~---------- nen noe nn rte r ener nce nne | | 
|Chiricahua-Lampshire complex, 15 to 45 percent slopes | o| 
Chuichu-Rock outcrop complex, 15 to 45 percent slopes | o| 
Chutum loam, 1 to 3 percent slopes-------------------- | 1,241] 
Combate gravelly loamy coarse sand, 2 to 8 percent | { 
slopes------~-~---------------------------------------- 0| 
Dateland-Denure association, 1 to 3 percent slopes---- 4,127| 
Delnorte-Stagecoach complex, 1 to 20 percent slopes---| 16,804| 
Delthorny-Caracara complex, 3 to 25 percent slopes----| 0 
Delthorny-Garzona-Rock outcrop complex, 15 to 60 | 
percent slopes----------+--------------~-------------- | 23, 668| 
|Denure-Momoli complex, 1 to 5 percent slopes----~------ } 2,355] 
Denure-Pahaka complex, 1 to 3 percent slopes---------- } 0| 
Dixaleta-Rock outcrop complex, 15 to 70 percent slopes ot 
Far-Spudrock-Rock outcrop complex, 35 to 85 percent | 
slopes------------------------~---------------------- 0| 
Gachado-Lomitas-Rock outcrop complex, 15 to 45 percent | | 
slopes----- +--+ --- oon nn ne nnn ene eo eee == | 886] 
Gadsden silty clay loam, 0 to 1 percent slopes---~--~---- 254 | 
Gilman very fine sandy loam, 0 to 1 percent slopes----| 1,120] 
Ginland silty clay, 0 to 1 percent slopes- Ol 
Glenbar loam, 0 to 1 percent slopes---------~--------- 619] 
Glendale clay loam, 0 to 2 percent slopes, flooded----| 5,804] 
Glendale silt loam, 1 to 3 percent slopes----------~--- t 443| 
Glendale-Pajarito complex, 1 to 3 percent slopes------ | 1,463] 
|Grabe-Vado complex, 1 to 5 percent slopes------------- | 2,597] 
|Granolite-Rock outcrop complex, 15 to 65 percent | | 
| slopes---------------------------~+------------------ | 3,210 
Gunsight-Rillito complex, 1 to 8 percent slopes~-~----- | 0 
Hantz clay loam, 0 to 1 percent slopes---------------- | | 
Hayhook sandy loam, 1 to 5 percent slopes------------- | o| 
Hickiwan-Gunsight-Momoli complex, 3 to 15 percent { 
slopes---------~------------ 4,993] 
Hyder-Rock outcrop-Guvo complex, { 
Slopes~~--- on nn rr er rec rr nnn ere rrr nnn nce nn errr nnn 0 
Keysto-Riverwash complex, 0 to 5 percent slopes------- | ie) 
|[Kohatk-Rock outcrop complex, 10 to 45 percent slopes | 0) 
|Lajitas-Bosa-Rock outcrop complex, 15 to 50 percent | 
| slopes--------------------------------+-------------- | 14,835] 
|Lampshire-Pantak-Rock outcrop complex, 25 to 60 | l 
| percent slopes-~---~------------------------ aoessnsce | o| 
|Mohall loam, 0 to 2 percent slopes-~-~---------+------ | fe) 
|Mohall-Pahaka complex, 1 to 3 percent slopes---------- | o| 
|Mohall-Trix complex, 0 to 1 percent slopes------------ | | 
|Nahda-Stagecoach complex, 1 to 15 percent slopes------} 3,593] 
| Oracle-Romero-Rock outcrop complex, 5 to 35 percent ] 
| slopes------~----------+------ 22-22 e+e eee eee ee | o| 
|Pajarito-Sahuarita complex, 1 to 3 percent slopes----- | 1,028] 
|Pantano~Granolite complex, 5 to 25 percent slopes----- | 2,002] 


See footnote at end of table. 


Pima 
Count 
Acres 


14,995 
69,893 


22,631 
10,362 
21,918 
224,884 


53,529 
59,147 


75,522 


31,498 
11,660 

1,058 
13,995 


13,322 
78,891 
72,251 
48,566 


81,905 
61,857 
16,833 
17,289 


7,626 


5,099 
0 
4,189 
8,904 
60,561 
21,834 
15,390 
7,425 
22,016 


32,845 
35,871 

7,149 
52,568 


64,559 


11,438 
2,799 
4,459 


90,428 


16,171 
835 
107,881 
124,917 
132,499 


3,172 
77,842 
56,076 


\ 
| 
| 


\ 
| 
| 
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Total-- 
Pinal Area [Extent 
Count 
Acres | Acres | Pet 
I 
9,232 25,321 | 0.9 
| 
552| 71,047 | 2.5 
| 
265| 23,225 | 0.8 
160] 10,522 | 0.4 
0 21,918 | 0.8 
75 224,959 | 7.9 
\ | 
0 53,529 Leo 
3,163| 62,310 252: 
| 
7,656| 83,178 | 2.9 
o| 31,498 | 1.1 
0] 11,660 }] 0.4 
5,045 6,103 | 0.2 
ie) 15,236 0.5 
| | 
0 13,322 0.5 
37,521 120,539 4.2 
25,225 114,280 | 4.0 
ie) 48,566 | 1.7 
| 
2,662 108,235 | 3.8 
19,755 83,967 2.9 
ie) 16,833 0.6 
1,817 19,106 0.7 
0 7,626 | 0.3 
9,135 15,120 0.5 
1,935 2,189 * 
4,272 9,581 0.3 
2,051 10,955 0.4 
13,974 75,154 2.6 
100 27,738 1.0 
ie} 15,833 0.6 
0 8,888 0.3 
o| 24,613 0.9 
| 36,055 | 1.3 
3,315] 39,186 1.4 
195| 7,344 0.3 
(¢) 52,568 1.8 
| 
21,833 91,385 3.2 
| 
9,559 | 20,997 0.7 
o| 2,799 0.2 
10,489] 14,948 0.5 
3,031] 108,294 3.8 
1 
of 16,171 0.6 
70| 905 * 
4,071] 111,952 3.9 
5,750| 130, 667 4.6 
284] 136,376 4.8 
| 
0} 3,172 O.l 
256 | 79,126 2.8 
318] 58,396 2.0 


232 Soil Survey 


Table 4.--Acreage and Proportionate Extent of the Soils--Continued 


| | | | Total-- 
Map Soil name [Maricopa | Pima | Pinal Area [Extent 
symbol Count: Count Count: 
| Acres | Acres | Acres Acres | Pet 
{ | | | 
49 Pinamt-Momoli complex, 1 to 10 percent slopes-- | 5,625 | 64,960] 15,211 85,796 | 3.0 
50 Quilotosa extremely gravelly coarse sandy loam, 3 to | | | 
15 percent slopes---------~~-------5r errr rrr rcrr nnn | of = =10,519] 497 11,016 | 0.4 
51 Quilotosa-Rock outcrop-Vaiva complex, 15 to 45 percent| | | | 
gs lopes~----- =~ 2-2 enn nn nner nn nn nnn nner rnc nrc rrr ne | o| 8,294| 6,423 14,717 | 0.5 
52 Romero-Lampshire-Rock outcrop complex, 15 to 65 { | { 
percent slopes-----8------- nee enter n nnn rnc renee | | 17,352| oO} 17,352 | 0.6 
53 Romero-Rock outcrop complex, 10 to 40 percent slopes | 0| 1,397| 0 1,397 | * 
54 Rositas loamy fine sand, 2 to 5 percent slopes-------- { | 1,043| 1,759| 2,802 0.1 
55 Sasco loam, 0 to 1 percent slopes--------------------- | 2,416 | 3,173] 11,469| 17,058 0.6 
56 Soledad-Topawa complex, 1 to 5 percent slopes--------- | of 111,318] 933] 112,251 3.9 
57 Tatai silt loam, 0 to 2 percent slopes---------------- | Of 20,591] 8,824 29,415 1.0 
58 Tubac complex, 0 to 2 percent slopes-----------~-~---- | Oo] 31,793] ) 31,793 1. 
59 |Tucson-Mohall-Valencia complex, 1 to 3 percent slopes | | 65,594| 2,433 68,027 | 2.4 
60 Vado-Agustin complex, 1 to 8 percent slopes----------- | 4,336| 56,633| 1,575 62,544 | 2.2 
61 Vecont clay loam, 0 to 1 percent slopes--------------- | 0} 60,458] 1,908 62,366 | 2.2 
62 Wintersburg loam, 0 to 1 percent slopes--------------- | 0] 59,444] 5,662 | 65,106 | 2.3 
| l ao |oeccce ees |oeceeeceee |------ 
Total ------------------ nnn nnn ener ncn cnee { 105,444[2,489,128]| 260,460| 2,855,032 j100.0 
ne el SS a ee ee 


* Less than 0.1 percent. 
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Table 5.--Prime Farmland 


(Only the soils considered prime farmland are listed. Urban or built-up areas of the soils listed are not 
considered prime farmland. If a soil is prime farmland only under certain conditions, the conditions 
are specified in parentheses after the soil name) 


Map | Soil name 
symbol 
| 
6 |Bucklebar-Hayhook-Tubac complex, 0 to 3 percent slopes (where irrigated) 
13 [Chutum loam, 1 to 3 percent slopes (where irrigated) 
15 Dateland-Denure association, 1 to 3 percent slopes (where irrigated) 
20 Denure-Pahaka complex, 1 to 3 percent slopes (where irrigated) 
24 Gadsden silty clay loam, 0 to 1 percent slopes (where irrigated and either protected from flooding 
or not frequently flooded during the growing season) 
25 Gilman very fine sandy loam, 0 to 1 percent slopes (where irrigated and either protected from 
flooding or not frequently flooded during the growing season) 
26 |Ginland silty clay, 0 to 1 percent slopes (where irrigated and either protected from flooding or 
not frequently flooded during the growing season) 
27 Glenbar loam, 0 to 1 percent slopes {where irrigated and either protected from flooding or not 
frequently Elooded during the growing season) 
28 {Glendale clay loam, 0 to 2 percent slopes, flooded (where irrigated and either protected from 
| Elooding or not frequently flooded during the growing season) 
29 |Glendale silt loam, 1 to 3 percent slopes (where irrigated and either protected from flooding or 
not frequently flooded during the growing season) 
30 |Glendale-Pajarito complex, 1 to 3 percent slopes (where irrigated and either protected from 
| floeding or not frequently flooded during the growing season) 
34 |Hantz clay loam, 0 to 1 percent slopes (where irrigated and either protected from flooding or not 
frequently flooded during the growing season) 
42 Mohall loam, 0 to 2 percent slopes (where irrigated) 
43 Mohall-Pahaka complex, 1 to 3 percent slopes (where irrigated) 
44 Mohall-Trix complex, 0 to 1 percent slopes (where irrigated) 
47 Pajarito-Sahuarita complex, 1 to 3 percent slopes (where irrigated) 
55 Sasco loam, 0 to 1 percent slopes (where irrigated) 
58 Tubac complex, 0 to 2 percent slopes (where irrigated) 
59 Tucson-Mohall-valencia complex, 1 to 3 percent slopes (where irrigated and either protected from 
flooding or not frequently flooded during the growing season) 
61 Vecont clay loam, 0 to 1 percent slopes (where irrigated and either protected from flooding or not 
frequently flooded during the growing season} 
62 Wintersburg loam, 0 to 1 percent slopes (where irrigated) 


I 


Table 6.--Unique Farmland 


(Only the soils considered unique farmland are listed. Urban or built-up areas of the soils listed are not 


par Es 


considered unique farmland. If a soil is unique farmland only under certain conditions, the conditions 
are specified in parentheses after the soil name) 


| Soil name 


|Casa Grande-Kamato complex, 0 to 1 percent slopes (where irrigated} 

{Casa Grande-Rositas-Valencia complex, 0 to 5 percent slopes (where irrigated) 
|Hayhook sandy loam, 1 to 5 percent slopes (where irrigated) 

|Tatai silt loam, 0 to 2 percent slopes 
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Table 7.--Yields Per Acre of Crops and Pasture 


(Yields are those that can be expected under a high level of management. Absence of a yield indicates that 
the soil is not suited to the crop or the crop generally is not grown on the soil) 


Alfalfa hay Wheat Barley 


Soil name and | 


map symbol { Cotton lint Grain sorghum 


Tons Tons Tons Tons 


| 
l 
| 
| 
| 
l 
| 
| 
| 
| 


Cellar---------- | oo- wee --- --- --- 


Rock outcrop----| ore --- --- ~-- | wee 


5: 
Baboquivari-----~- eee 


Combate----~---- hohe 


6; 
Bucklebar------- 1,250 8.0 3.0 | 0.5 3.5 


7: | 
Caralampi------- --- --- | --- | --- --- 


Selevine+------- | => --- | a | S25 — 


Kimrose--------- Pe Soir ad ase ce 


B: | | | 


Casa Grande----- 900 6.0 | 2.5 | 1.5 2.0 


Kamato---------- 1,000 | 7.0 


I 
| 
9: | 
Casa Grande----- 950 3.0 | 2.5 | 1.5 2.1 
| 
| 


Rositas-----+---- ail 


‘ 
Il 
' 


valencia-------- 950 


10*; | | 
Cellar---------~- sae 


Lampshire-~----~- el 


Rock outcrop---- Boe 


{ 
i 


See footnote at end of table. 
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Table 7.--Yields Per Acre of Crops and Pasture--Continued 


| | | 
| | | 
Soil name and | | | 
map symbol | Cotton lint Alfalfa hay | Barley Grain sorghum 


Lbs Tons | Tons Tons Tons 


debs 
Chiricahua------ | --- 4 sue 


Lampshire---~---- | --- --- | --- | --- Pers 


12*: | | | 
Chuichu--------- | --- one See soe 


Rock outcrop----| --- = | ee aes 


Combate i 


154: | 
Dateland--~~----- | 1,200 


16: 
Delnorte-------- wh 


Stagecoach-~---- | Sas. 


17; 
Delthorny------- =o 


Caracara-~------- { ~-- a oo ose | old 


18": | \ 
Delthorny------- n+ oe ee wad dn 


Garzona--------- --- { —— | 22h ii a, 


Rock outcrop----| --- { --- 


| 
| 

19: | | 
| 


Denure-----~----- --- | ++ 


21s: { 
Dixaleta-------- | --- tee nae 


Rock outcrop----| a --- | aac 


Spudreck----~---- | --- see ee 


Rock outcrop----| --- 2s. | — 


See footnote at end of table. 
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Table 7.--Yields Per Acre of Crops and Pasture--Continued 


| | 

Soil name and | | | | 
map symbol | Cotton link Alfalfa hay Wheat Barley | Grain sorghum 
Lbs Tons | Tons Tons Tons 


23°: 
Gachado---~----- | --- oe — are 


Lomitas----~---- | borate | Tom | Bois amis 


Rock outcrop---~| --- { --- a doe 


24--------------- 1,200 8.0 


gop can Lees Senes 1,300 10.0 


26--------------- 1,000 8.0 


oY ee ee 1,250 | 9.0 


28----------- ee 1,150 9.0 


eee ee 1,000 8.0 


Glendale 


30: | 
Glendale-------- { 1,000 8.0 


Pajarito-------- 1,200 8.0 


w 
° 
ie) 
fo) 
w 
° 


324 | | 
Granolite------- | --- | -n- oe eee | Ses 


Rock outcrop---- --- woe S55) Seta | mace. 


33: | 
Gunsight-------- a | --- | --- a oss. 


Rillito--------- | ae | see se | m2 


qqcciocasomeesuess, 900 6.5 | 2.0 2.0 


N 
a 


B35 eer enna e eee 1,000 | 7.0 2.0 | 1.5 2.5 
Hayhook | 


36: | | | 
Hickiwan---~----- | Sos | meee ers | oa ie 


Gunsight pe SS pee er a ee { a. 


Momoli---------- at res 


Hyder~---------- fame <e- 


| 
| 
| 
37: | | | 
| 


See footnote at end of table. 
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Table 7,--Yields Per Acre of Crops and Pasture--Continued 


| | | | 
Soil name and | t | | 
map symbol Cotton lint Alfalfa hay I Wheat | Barley | Grain sorghum 
| Lbs | Tons | Tons Tons | Tons 
| | | | 
37: | | | 
Rock outcrop---- --- | --- | fae --- | --- 
| | | 
GUVQ<ceos Sees el ane oem aeds | --- 
\ | 
3B: | | 
Keysto---~------ a | oo | --- --- | --- 
| | | 
Riverwash------- ooo --- { --- --- --- 
I 
39% | | 
Kohatk---------- } --- oe --- ! --- | neo 
| | | 
Rock outcrop----| wee --- --- | wee | --- 
| | 
40%: | | } | 
Lajitas--------- --- --- --- t --- --- 
| | 
Bosa-~~--------- | iad | aes aes | --- So 
| | 
Rock outcrop---- 234 { --e | --- SoS Sate 
\ | 
41: t { 
Lampshire------- --- | --- | --- soos | --- 
| | | 
Pantak---------- Sadie Bia Loe Sos Stated 
| | 
Rock outcrop---- oo a-- cee --- | ~-- 
| 
AQ --- ee - ene ee | 1,250 | 10.0 { 3.0 3.0 | 3.0 
Mohall i | | 
| ! 
43: | | | 
Mohall---------- | 1,250 | 10.0 | 3.0 | 3.0 3.0 
| | 
Pahaka---------- { 1,250 8.0 I 2.5 | 1.5 3.0 
| | | 
4a: | | | 
Mohall---------- 1,250 10.0 | 3.0 3.0 | 3.0 
\ | | 
Trix------------ 1,100 | 8.0 \ 3.2 2.0 3.5 
| | | l 
45: t | 
Nahda----------~- | --- { --- --- | --- --- 
| 
Stagecoach------ | --- | --- --- | --- --- 
| | 
46+: \ I | 
Oracle---------- eae | --- { --- sas --- 
| \ 
Romero---------- aed | --- | --- | oe oes 
| | | 
Rock outcrop---- --- | o-- --- | --- | --- 
j | 
47: | | 
Pajarito-------- 1,200 | 8.0 | 2.5 1.0 | 3.0 
| | 
Sahuarita----~-- 1,200 I B.0 { 2.0 2.0 | 3.0 
| | | 
48: | | ! 
Pantano--~-----+-- | --- | --- | ~-- | --- | --- 
| | | 


See footnote at end of table. 
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Table 7.--Yields Per Acre of Crops and Pasture--Continued 


Soil name and | | | 
map symbol Cotton Lint | Alfalfa hay | Wheat | Barley Grain sorghum 


Lbs Tons 


Tons Tons 


48: 
Granolite------- | --- --- 


49; 
Pinamt----~----- Coed 225 


Quilotosa | 


51: | 
Quilotosa--~---- | --- --- 


Rock outcrop---- nee =o 


52*: \ 
Romero-----7~--- | --- --- --- | --- 


Lampshire-----~- | mie. --- soe | --- 


Rock outcrop---- aaa | 7-7 | --- --- 


53+ | 
Romero---7---~-- | “-- --- --- 


Rock outcrop----| sae --- 


pos esedereceteede { 1,350 


es) 
o 
Oo 
ros 
ed 
p 
a 


a 
> 
uu 
19) 
Oo 


56: 
Saledad----~---- Cael --- --- 


Topawa---------~ | aes --- --- 


58: | 
Tubace---------- | 1,100 8.0 2.5 


59: 
Tucson---------7 { 1,000 6.0 2.0 


| 
Tubac---e--20--7 | 1,100 | 8.0 | 2.5 

| 

\ 


Mohali) =ses5s- 92° 1,250 


ran 
fo) 
fo) 
uw 
o 


Valencia-------- 1,200 


> 
Q 
ro 
a 
o 
ws 
o 
1 
1 
1 
1 
0 
1 
1 
1 
4 
1 
1 
4 
‘ 
O 
1 
1 
1 
1 


See footnote at end of table. 
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Table 7,--Yields Per Acre of Crops and Pasture--Continued 


Soil name and 
map symbol Cotton lint Alfalfa hay Wheat Barley Grain sorghum 

Lbs Tons Tons Tons Tons 
61--------+------ 1,100 7.0 2.5 2.0 3.5 
Vecont 
625-25 sssee5e5--- ] 1,100 8.0 | 2.5 2.0 2.5 
Wintersburg 

| | | 


. 


See description of the map unit for composition and behavior characteristics of the map unit 
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Table 8.--Capability Classes and Subclasses 


{All soils are assigned to nonirrigated capability subclasses. Only potentially irrigable soils are assigned 
to irrigated subclasses. Miscellaneous areas are excluded. Dashes indicate no acreage) 


| | Major management concerns (Subclass) 


Class | Total | | Soil | 
{ acreage | Erosion Wetness | problem | Climate 
a it) | (w) (s) (c) 
Acres | Acres Acres Acres 


I (Nonirrigated) : 
Maricopa County 


Pima Count yose ok or Ser aSsse cee Ses SS aicicn Pee 
Pinal County 


| | 
| | 
| | 
| | 
--- | --- ei | = 
| | 
| { 
| | 


| 

| 

| 

| 

| 

| 

| 

I (Irrigated): i 
Maricopa County-~-~---7-------r cert crc Stade aed --- | --- | --- 

Pima County--------------n etc crr rere 835 | wee --- | --- | 
Pinal County-----------------crrrr tre 70 | --- --- | --- | --- 

| I | 

II (Nonirrigated) : | 
Maricopa County Bas --- ooo oee i --- 
Pima County-----+-----+----7--- aay --- | | | wee 
PINAL Countys oss es seme Seton ee ee te Zoemm | as ous | ae 

| | 

TI (Irrigated): | | 
Maricopa County 16,566 7,782 7,543 1,241 | --- 
Pima County 695,855 498,319 141,547 55,989 | --- 
Pinal County----c3rrr rrr rrr cre 65,337 | 42,216 20,876 2,245 | --- 

| | 

Ill (Nonirrigated): | | 
Maricopa County Site | eee I oe --- | --- 
Pima County-~------------ Seal ses «| Bite nae “oe 
Pinal “COunbY\S2> Soar SFr eer nr tsa yy res oar: sos Se Sas one 

| | 

III (Irrigated): | 
Maricopa County 1,946 1,692 | 254 --- --- 
Pima County~- 451,205 170,372 | 126,824 135,88? 18,122 
Pinal County---3~ errr rt ctr r rr rrr 45,992 21,829 | 7,325 16,838 oo- 

| 
IV (Nonirrigated): | I | 
Maricopa County----<----rc errr sncnnne Say oo: | oo? | wee vee 
Pima County-----+-+rerre rrr rrr t errs | a =~ | iat oe woe 
Pinal County--------------r-r rrr r rrr | ae wre | BS oe oe 
| 

IV (Irrigated): | | | | 
Maricopa County-----------*-7---rnrrrre oo - | --- | --- | --- 
Pima (Count yor e+see sens one decom ot ers Se see | ae | en | --- 
Pinal County----------90-------- 7-7 --- --- | --- Sn | Sn | --- 

| 


Vv (Nonirrigated) : | | 


Maricopa County-----------7+cr-rrrrnne ser || sc --- | --- “++ 
Pima County-------------nernr nett --- | we as | wo soe 
Binal: Courty=s-ssccse rea scerr resem not: eee cite — | =F 


VI (Nonirrigated): | 


Maricopa County 1,454 1,454 --+ | --- | --- 
Pima County-------------- cc cet rrr sre 112,125 | 67,973 ose | 44,152 | -e- 
Pinal County---r-srcrr rrr r rrr mel | Sat nee w-- | --- 
| 

VII (Nonirrigated) -: | | | 
Maricopa County------------crcr rn nr rn | 93,204 | 41,637 7,797 | 43,770 | --- 
Pima County~------------2-+------------ 2,228,272 | 977,076 | 280,177 | 952,062 | 18,957 
Pinal County 245,546 89,257 | 28,638 127,581 | 10 

| 
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Table 8.--Capability Classes and Subclasses--Continued 


(All soils are assigned to nonirrigated capability subclasses. 


to irrigated subclasses. 


Miscellaneous areas are excluded. 


Only potentially irrigable soils are assigned 
Dashes indicate no acreage) 


Class | 


VIII (Nonirrigated): 
Maricopa County---~------------------- | 
Pima County--------------------+------ | 
Pinal County 


Total 
acreage 


10,779 
149,416 
14,956 


| Major management concerns (Subclass) 


Erosion 
(e) 
Acres 


| | Soil | 
| Wetness | problem | Climate 
w) (s) (c) 

| Acres | Acres | Acres 
| | | 

| | | 

| | | 

| --- | 10,779 | 

| 1,614 | 147,802 | --- 
| 17 | 14,979 | --- 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities 
(Only the soils that support rangeland vegetation suitable for grazing are listed) 


|___ Total production _ | | 


| 
Soil name and | Range site | | | Characteristic vegetation Compo- 
map symbol | {Kind of year | Dry | sition 
weight 
| | |Lb/acre| | Pot 
| | | 
we | | | 
AjozzeheensScese {Limy Upland, (deep), 7-10" |Favorable | 400 |Bush muhly-----------~-------- | 
Piz. |Normal | 300 |Other perennial grasses- 
[Unfavorable | 150 |Other annual grasses---------- 
| | Other perennial forbs--------- 
| Other annual forbs------------ 
| Buckhorn cholla-------------~-- 
| | White ratany--- 
| | Triangle bursage-------------- 
| Creosotebush------------+<----- 
| JOther shrubs------------------ 5 
| 
Pinamt------------ Limy Upland, (deep), 7-10" | Favorable | 800 |Creosotebush------------------ 30 
Piz. [Normal | 300 |Triangle bursage---~----~------- | 10 
{Unfavorable | 150 |White ratany- -| 5 
| | Cactus-----+------------------- | 10 
| | {Other annual grasses---------- 10 
| |Other annual forbs------------ 10 
| [Other shrubs------------------ 5 
Other perennial grasses------- 5 
| Threeawn-~--~------------------ 5 
| Bush muhly 10 
aAnklam-~-~+------~--- Shallow Hills, 10-13" P.z.----| Favorable | 1,200 |Bush muhly------~--~-----+------ 5 
Normal | 900 |Threeawn--- 5 
|Unfavorable 600 |Slender grama----------------- 10 
Other perennial grasses- 20 
Desert globemallow-~~-~------- 5 
| Littleleaf paloverde---------- 5 
| Ironwood~-~-------------------- | 5 
| Jojoba~~---------------------- | 5 
| Falsemesquite -| 5 
| Wolfberry------- -| 5 
| Triangle bursage- -| 5 
| Cactus------------------------ [os 
| | Other shrubs------------------ | 15 
| Slim tridens--------~---------- fp 35 
| | 
| | 
a: | | 
Cellar------------ Shallow Hills, 10-13" P.z.----|Favorable 1,200 |Bush muhly -| 5 
Normal 900 |Slim tridens-----------------~- | 5 
[Unfavorable 600 |Tanglehead-------------------- [5 
| |Spike dropseed---------------- { 5 
| | Arizona cottontop 5 
| | Club moss 20 
| | [Slender janusia--------------- 5 
I | |Buckhorn cholla--------------- 5 
| | {Littleleaf paloverde---------- 10 
\ | | Jojoba----~------------------- 10 
| | Flattop buckwheat- 10 
| Wol Eberry----------~---------- 5 
| Other shrubs------------------ 10 
| | 
Rock outcrop. | | | 
| | 


See footnote at end of table. 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


Soil name and 
map symbol 


weight i 


Riverwa 


Pet 


sh. 


Baboquivari--~---- 


Combate 


Range site 


| 
i 


Shallow Upland, 10-13" P.z.--- 


Sandy Upland, 10-13" P.z.----- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
|Sandy Loam Upland, 12-16" P.z. 
| 

| 

| 

| 

I 

| 

| 

| 

| 

i 

| 

|Sandy Loam, (deep), 12-16" 


| P.z 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 


See footnote at end of table. 


]_ Total production | 


| | | Characteristic vegetation | Compo- 
|Kind of year | Dry | |sition 
| |Lb/acre| | Pet 
| | i | 
Favorable | 500 |Bush muhly-------------------- | 10 
Normal | 400 |Threeawn---------------------- J} 10 
Unfavorable | 300 {Slender grama-~--------------- | 10 
| {Other perennial grasses------- a) 
| Desert globemallow------------ 
| Littleleaf paloverde-- 
| Ironwood-~-~-------------------- 
| Jojoba------------------------ 
I Falsemesquite----------------- 
| |Wol fherry--------------------- 
I (Triangle bursage-------------- 
| |Cactus------------------------ 
| Other shrubs-- 
| 
I 
Favorable | 1,000 {Bush muhly----------------+-~--- 
Normal | @50 (Mesqui te-<<+--s-4s2c----seeeee 
Unfavorable | 400 |Catclaw acacia---------------- 
| Black grama------------------- 
| Threeawn---------~------------- 
| Other perennial forbs----~---- 
I Other annual forbs------------ 
| | Creosotebush----------------+- 
| | {Wolfberry 
| | {Desert hackberry---- 5 
| | Littleleaf paloverde---------- | 10 
| | Blue paloverde---------------- [as 
| | Ironwood---------------------- a) 
| | | 
| i | 
| | | | 
| I | | 
Favorable | 2,000 |Sideoats grama-----------~---- | 15 
Normal [| 1,200 |Cane beardgrass------~-------- | 10 
Unfavorable | 700 |Arizona cottontop-~~---------- | 15 
| Plains lovegrass-------------- J 10 
| Black grama 15 
| | Other perennial grasses------- 5 
| Other perennial forbs--------- 10 
Shrubby buckwheat------------- 5 
{Falsemesquite~----------------- 5 
| |Soaptree yucca - 5 
JOther shrubs------------------ 5 
| 
Favorable 1,500 |Arizona cottontop------------- 20 
Normal 1,000 |Bush muhly-------------------- 
Unfavorable 600 |Sideoats grama 


| [Black grama----------------~--- 
| [Spike dropseed 
|Rothrock grama 
| Threeawn---------------------- 
{Santa Rita threeawn----------- 5 
[Other perennial grasses------- 5 
|Fourwing saltbush------------- 5 
|Shortleaf baccharis----------- 5 

5 

5 

5 


|Longleaf Mormon tea- 
|Mesquite---------------------- 
JOther shrubs------------------ 


243 


244 


Soi 
ma 


weight 


6*: 
Buck] 


Hayho 


Veale 
Caral 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


12 name and | 
p symbol | 


Range site 


ebar-----~---- 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
ok----------- |Sandy Loam, (deep), 10-13" 
| Piz, 
| 
| 
| 
| 
| 
| 
| 
| 
Slaleeiatatatatataetatal Clayey Bottom, 10-13" P.z.---- 
ampi-------~-- Loamy Hills, 12-16" P.z2.------ 


See footnote at end of table. 


|___ Total production | 


[Kind of year | 


|Sandy Loam Upland, 10-13" P.z.|Favorable 


{Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


{ 


i 


! 
Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
|Unfavorable 


| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Characteristic vegetation Compo- 
Dry | sition 
Lb/acre| Pet 
| 
| 
1,000 |Mesquite---------------------- 5 
800 | Ironwood---------------------- 5 
550 |Littleleaf paloverde---------- 5 
| Saguaro----------------------- 5 
|Bush muhly-------------------- 15 
Arizona cottontop------------- 10 
| Threeawn---------------------- 10 
|Rothrock grama---------------- 10 
{Other annual grasses---------- 5 
{Other annual forbs------------ 5 
{Desert globemallow------------ 5 
|Other perennial forbs--------- 5 
|Other perennial grasses------- 5 
|Pricklypear cactus------------ 5 
|Other shrubs------------------ 5 
| | 
1,106 |Bush muhly-------------------- | 15 
750 [Santa Rita threeawn----------- | 10 
500 [Arizona cottontop------------- | 5 
{Spike dropseed---------------- | 5 
{Rothrock grama---------------- | 10 
| Threeawn------+--------------- | 4s 
jOther annual forbs------------ | 10 
|Mesquite---~-~----------------- | 5 
|Blue paloverde---------------- | 5 
[Other shrubs------------------ | 10 
[Other perennial forbs--------- | o5 
{Other annual grasses---------- {5 
| 
2,000 |Tobosa-----~------------------ | 50 
1,200 |Vine mesquite----------------- | 10 
600 [Other perennial forbs--------- } 5 
[Other annual forbs------------ | 5 
[Other annual grasses-~-------- | 10 
|Mesquite---------------------- | 5 
|Cactus--- --[ 5 
|Other perennial grasses --[ 5 
[Other shrubs------------------ | 5 
| 
| 
1,100 |Sideoats grama-~-------------- | 25 
900 [Cane beardgrass-~-------------- | 10 
600 |Sprucetop grama--------------- } 5 
Curlymesquite----------------- 5 
Tanglehead-------------- 5 
Hairy grama------------- 5 
Other perennial grasses 5 
Falsemesquite----------------- 10 
Range ratany------------------ 5 
Ocotillo------------~---------- 5 
Other shrubs------------------ 5 
Mesquite--------+------- ee -- 5 
Blue paloverde---------------- 5 
Pricklypear cactus~-~-+------- 5 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


| |___ Total production | | 
Soil name and | Range site | | | Characteristic vegetation  |Compo- 
map symbol | |Kind of year | Dry | sition 
| weight 
{ | |Lb/acre| | Pet 
| | | | 
I: | | l | 
Selevin----------- |Clay Loam Upland, 12-16" P.z. |Pavorable | 900 |Tobosa----~-~-~--------------- 
|Normal | 700 |Sideoats grama---------------- 
{Unfavorable | 500 |Curlymesquite~---------------- 
| | |Sprucetop grama--------------- 
! |Other perennial grasses- 
| 
| 
| 
| 


| Falsemesquite----------------- 
|Littleleaf paloverde---------- 
|Mesquite---------------------- 
| Ocotillo---------------------- 
| Cactus-- 
JAnderson wolfberry 
[Other shrubs------------------ 
| |Pricklypear cactus------------ 
| | 

Rimrosess=s055cn 77 Limy Upland, 12-16" P.z.------ {Favorable | 700 |Bush muhly--------------- 10 
| |Normal $00 |Black grama 
I [Unfavorable 300 {Slender janusia--------------- 5 
| 


| 
| 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| { 
| | 
| | 
| | 


| [Fludigrage.+4---4.-ceecsue ote 6 
| | Spidergrass------------------- 
| |Arizona carlowrightia--------- 
| |Whitestem paperflower--------- 
| | Creosotebush-------- 
| {Littleleaf paloverde---------- 
| [Desert zinnia----------------- 
! 

{ 

| 


BPR 


|Ocotillo-++-+-42s245 nesses | 
|Cactus------------------------ | 
JOther shrubs-~---------------- | 
| | | 
8: | | | 
Casa Grande------- |Saline Loam, 7-10" P.z.------- | Favorable 500 |Thinleaf fourwing saltbush----| 30 
{Normal 400 |Other shrubs------------------ {5 
|Unfavorable 200 |Other annual grasses---------- | 5 
| JOther annual forbs------------ 
| |Desert saltbush- 
| |Cactus------------------------ 
| {Torrey wolfberry-------------- 
| |Mesquite---------------------- 
| 
| 
{ 


| 
| 
i 
| 
| 
| 
| 
| [Anderson wolfberry------------ 
l 
| 

Kamato----------~-- |Saline Bottom, 7-10" P.z.----- | Favorable 1,500 |Twoflower trichloris 
|Normal 1,000 |Threeawn---------------------- 
|Unfavorable 700 |Bush muhly-------------------- 


Wol fberry--------------------- 
Fourwing saltbush- 
Iodinebush-------------------- 
Other perennial forbs--------- | 10 
OMe | | 
Casa Grande------- [Sandy Loam, (saline), 7-10" [Favorable 600 |Other perennial grasses------- {5 
P.z. [Normal | 400 |Other annual grasses- 
Unfavorable | 200 |Other annual forbs------------ } 10 
| | Desert saltbush--------------- | 50 
| Mesquite------------~--------- { 10 
| Wolfberry--~------------------ | 5 
| | Other shrubs 
| 


| 
| 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


| Cactus--++-------------------- | 5 


| 
| 
| 
| 
| 
| 
| 


See footnote at end of table. 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


a nS 


| { 
| \ 


Rock outcrop. I | 


|___ Petal preduction | | 
Soil name and Range site | | Characteristic vegetation [Compo- 
map symbol [Kind of year Dry | |sition 
ee Sa ete ee [a weight | ee ee CO 
| | Lb/acre| Pet 
| | | 
9% + i 
Rositas----------- Sandy Upland, {saline), 7-10" |Favorable 800 |Big galleta------------------- 10 
P.z. Normal 600 {Desert saltbush--------------- 15 
| |Unfavorable 400 |Black greasewood-------------- 5 
| | Mesquite--- _ ays 
| JoOther annual forbs-~--~---+--- 10 
Jother shrubs--------~--------- 5 
| Other perennial forbs--------- { 5 
| Other annual grasses---------- | 5 
| White bursage--------~-------- 5 
Fourwing saltbush------------- 10 
[Spike dropseed---------------- | 10 
| Santa Rita threeawn----------- | 10 
| Mesa dropseed----------------- | 5 
| | \ | 
Valencia---------- |Saline Bottom, 7-10" P.z.----- |Favorable | 1,500 |Desert saltbush--------------- | 25 
| [Normal | 1,000 |Fourwing saltbush------------- | 5 
{ |unfavorable | 700 |Wolfberry--------------------- 5 
| [Twoflower trichloris---------- 20 
| Other shrubs------------------ 5 
| Other annual grasses---------- 5 
| | [Other perennial forbs-- 10 
| |Mesquite---------------------- 10 
| {Bush muhly 5 
Threeawn---------------e7----- 10 
| 
10": | 
Cellar------------ Granitic Hills, 12-16" P.z,---|Favorable 1,500 |Bush muhly---------------+---- 10 
Normal 1,000 |Slim tridens- > 5 
Unfavorable 700 |Tanglehead-------------------- 10 
|Spike dropseed---------------- 10 
|Arizona cottontop------------- 10 
| |Slender janusia 5 
| Jojoba-------- 10 
| Flattop buckwheat------------- 1 5 
| Other shrubs-----------------~- | 10 
Sideoats grama-----~----------- [| 20 
| Sotol------------------+------- 5 
Lampshire--------- |Granitic Hills, 12-16" P.z.---|Favorable | 1,400 |Sideoats grama---------------- 20 
Normal | 900 |Black grama-- 10 
Unfavorable 600 [Arizona cottontop 5 
| Bush muhly-------------- 5 
| | | Slender janusia--------------- 5 
| | | Falsemesquite---~------------- 5 
| Jojoba-~-----------------~----- 15 
| Ocotillo----------------+----- 5 
| | | Other perennial grasses- 5 
| | | {other shrubs--------~--------- 5 
| |Nissolia---------------------- 5 
I | Gregg's dalea------~---~------- 5 
| | | Sonoran croton-------------~--- 5 
| |Pringle's threeseed mercury---| 5 
| | 
| 


See footnote at end of table. 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


| Total production | 
Soil name and Range site { | | Characteristic vegetation Compo- 
map symbol Kind of year | Dry | sition 
{weight 
|Lb/acre| Pct 
| | | | 
Lit: | | i | 
Chiricahua-------- [Shallow Upland, 12-16" P.z.---|Favorable | 900 |Ocotillo----~--~--------------- 5 
Normal | 750 [Littleleaf paloverde --{ 5 
Unfavorable | 550 |Jojoba------------ erro ne ne- oe) 
| | Palsemesquite----------------- 5 
| | |Curlymesquite-~--------------- 10 
| |Sideoats grama---------------- 15 
| [Gane beardgrass----- 15 
| | Tangl ehead- ------------------- 10 
j [Other perennial grasses-~------ | 10 
| {Other perennial forbs-~------- a) 
| JOcther shrubs------------------ | 10 
{ | |Pricklypear cactus------------ 5 
| | | 
Lampshire--------- |Shallow Upland, 12-16" P.z.---|Favorable 700 |Hairy grama-- 10 
| Normal 550 |Sideoats grama 10 
Unfavorable 400 {Black grama-~------------------ 10 
| [Cane beardgrass--------------- [| 10 
| [Slender grama------------~----- } os 
{ | | Threeawn---------------------- 5 
| | |Plains lovegrasgs-------------- 5 
| {Arizona cottontop--- 5 
| Falsemesquite--~--------------- 10 
|Other shrubs----------~------- 15 
| |Shrubby buckwheat~----~-------- 5 
| | }Range ratany-~---------------- 10 
I | | | 
12° | | | | | 
Chuichu---~------- Shallow Hills, 7-10" P.z.----- [Favorable 650 |Triangle bursage--~-~------~---- 25 
|Normal 500 |Littleleaf paloverde---------- 1s 
[Unfavorable 350 | Ironwood---------------------- 5 
| | Saguaro-~--------------~-------- 5 
{ | Creosotebush-~-------~--~------~- 5 
| |Anderson wolfberry- 5 
| |Buckhorn cholla--------------- 10 
| Other shrubs--~--~----~--------- 5 
| Bush muhly-------------------- 5 
| Other annual grasses-------~-- 5 
| [Other annual forbs~------------ 5 
| [Other perennial forbs 5 
| |Pricklypear cactus------------ 5 
| | 
Rock outcrop. | | | { 
| I 
| I 
L3SSASRss Ses Limy Fan, 10-13" P.z.--------- |Favorable 1,000 {Bush muhly----------~--------- | 1s 
Chutum Normal 550 |Pima pappusgrass--~-----~------ [iy 38 
|Unfavorable 300 |Other perennial grasses---~-~-- [4 
{ |Other annual forbs------------ | 20 
| ! | Creosotebush--------~--------- | 40 
| | JOcher shrubs------------------ | 10 
| | | Cactus~---~--~-~-~~-------------- [he5: 
| | | | 


See footnote at end of table. 


Table 9.--Rangeland Productivity and Characteristic Planc Communities--Continued 


Soil name and 
map symbol 
SOAS SiS ares Sandy Loam, 
Combate Piz. 
| 
| 
| 
| 
a5": 
Dateland---------- Limy Fan, 7-10* 
| 
{ 
Denure------------ [Limy Fan, 7-10" P.z. 
| 
| 
\ 
| 
16*: 
Delnortea---------- Limy Upland, 
| 
| 
| 
Stagecoach~-----~-- Limy Upland, 
[| P.z. 
| 


See footnote at end of table. 


Range site 


{deep), 


10-13" 


(deep), 


Kind of year | 


Total production 


Dry 


Characteristic vegetation 


Soil Survey 


| 
| Compo- 
{sition 


[weight 


12-16" 


10-13" 


| Favorable 
[Normal 
{Unfavorable 


| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 


Favorable 
|Normal 
Unfavorable 


|Pavorable 
[Normal 
[Unfavorable 


[Favorable 
[Normal 
[Unfavorable 


Favorable 
{Normal 
Unfavorable 


|[Lb/acre| 


| 

| 1,500 
| 1,000 
600 


800 
350 
150 


} 550 
350 
250 


Arizona cottontop---+---------- 
Bush muhly-------------------- 
Sideoats grama--~-------------- 
Black grama~--~---- 
Spike dropseed--- 
Rothrock grama- 
Threeawn---------------------- 
[Santa Rita threeawn----------- 
Other perennial grasses------- 
Fourwing saltbush------------- 
|Shortleaf baccharis- 
[Longleaf Mormon tea----------- 
|Mesquite---------------------- 
|Other shrubs------------------ 
| 


| Creosotebush------------------ 
|Ratany------------------------ 
{Other annual forbs------------ 
[Other annual grasses-~-------- 
| Indianwheat--~---------------- 
| Fiddleneck-~-~----------------- 
[Other shrubs 
|Triangle bursage 
| 
|Big galleta------------------- 
|Bush muhly--------~----+------ 
JOther annual grasses-~--------- 
|Other annual forbs------------ 
| Creosotebush--~--------------- 
|White ratany-------------~---- 
{Triangle bursage-------------- 
|Littleleaf paloverde~--------~- 
|Other shrubs-+-------------=-- 
| 

| 

|Bush muhly-------------------- 
|Slim tridens------------------ 
| Threeawn----------------+------ 
[Desert marigold--------------- 
| Creosotebush------------------ 
|Desert zinnia- 
jOther shrubs~-~------~--~------- 
|Littleleaf paloverde---------- 
|Pricklypear cactus------------ 
| 

|Bush muhly 
[Slim tridens 
|Fluffgrass 
| Creosotebush------------------ 
{Other shrubs------------------ 
| 


a 
wuUnMNoNnUNuMn 
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Soil 
map 


Se 


TPR: 
Delthor. 


Caracar, 


18%; 
Delthor: 


Garzona 


Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


name and 
symbol 


ny~-------- 


acseeee eels 


Ny=-------- 


| Range site 


Kind of year 


| 
| 
| 
10-13" 


Gravelly Hills, Pesos 


{Loamy Hills, 10-13" P.z.------ | 


[Basalt Hills, 10-13" P.z.----- | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Basalt Hills, 10-13" 


} 


See footnote at end of table. 


Favorable 
Normal 
UnEavorable 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


Total production | | 
| Characteristic vegetation | Compo- 
Dry | [sition 
weight | ecs <n ys  n , 
Lb/acre| 
| 
800 |Bush muhly-------------~------- 
600 |Slim tridens 
500 |Threeawn---------------------- 
Ironplant goldenweed---------- [| 5 
Creosotebush------------------ {| 10 
Littleleaf paloverde---------- [| 15 
Ocotillo | 5 
Desert zinnia----------------- | 5 
Wol fberry--------------------- | 5 
White brittlebush---~---------- | 10 
Cactus------------------------ | 10 
Other shrubs-----------~------ | 10 
| 
700 |Threeawn-------------- J 45 
500 |Bush muhly-------------------- | 15 
350 |Curlymesquite----------------- | 5 
{Slender grama----------------- } 5 
Littleleaf paloverde~--------- | 10 
| 5 
oe) 
Anderson wolfberry----------~-- | 5 
Triangle bursage-------------- [5 
Falsemesquite----------------- | 5 
Other shrubs------------------ | 10 
Slender janusia--------------- | 5 
Other perennial grasses 10 
| 
| 
1,000 |Bush muhly-------------------- 10 
800 |Slim tridens------------------ a) 
600 |Threeawn 5 
Desert globemallow------------ 5 
Slender janusia--------------- 5 
White brittlebush------------- 10 
|Triangle bursage~------------- 10 
[Littleleaf paloverde---------- 15 
Anderson wolfberry------------ 5 
| Ocotillo-------- 5 
|White ratany 5 
|Prixis-~---------------------- 5 
Other shrubs------------------ 5 
Other annual grasses~---------- 5 
JOther annual forbs--- 5 
1,100 [Bush muhly-------------------- j 10 
850 |Arizona cottontop------------- | 5 
650 |Slim tridens------------------ 5 
Desert globemallow------------ 5 
Littleleaf paloverde---------- 15 
Mormon tea- -| 5 
Wol fberry-------~-------------- {| s 
Ocotillo------------~---------- | 5 
Twinberry------~-------------+-+- | 5 
Slender janusia--------------- | 10 
Other annual grasses-------~--- } 5 
Other annual forbs------------ a) 
Other shrubs~---- 10 
White brittlebush { 10 
| 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


Total production | 
Soil name and Range site Characteristic vegetation | Compo- 
map symbol Kind of year Dry |sition 
ee ee. see eee 
Lb/acre | Pct 
| 
Rock outcrop. | 
| 
19*: | 
Denure------------ Limy Pan, 7-10" P.2.---------- Favorable 550 |Big galleta | 5 
Normal 350 |Bush muhly--------- {4 
Unfavorable 250 |Other annual grasses---------- | 10 
| Other annual forbs------------ { 15 
| Creosotebush--------+---------- | 35 
| White ratany------------------ | 10 
| Triangle bursage } 10 
| | Littleleaf paloverde---------- |} 5 
| | Other shrubs-----~------------- | 5 
| | | 
| | | 
Momoli------------ |luimy Upland, (deep), 7-10" Favorable { 400 |Bush muhly-------------------- | 5 
| P.z. Normal | 300 |Other perennial grasses------- | 5 
| Unfavorable 150 |Other perennial forbs-- 5 
| Other annual grasses 5) 
| JOther annual forbs---------~--- 5 
| | Creosotebush------------------ 55 
| |White ratany------------------ 10 
| | |Triangle bursage-------------- 5 
I I [Other shrubs---=----s-<2-555~ 5 
| | | 
20% | | 
Denure---------~-- {Sandy Loam Upland, 7-10" P.z. |Favorable 900 |Big galleta------------------- 10 
Normal 500 |Bush muhly-------------------- 10 
jUnfavorable | 300 |Other annual grasses 10 
| [Other annual forbs- 10 
| | Creosotebush---~-------------- 10 
| |White ratany-----------------~- 10 
| | |Triangle bursage-------------- 10 
| | |Other shrubs------------------ 5 
| | |Littleleaf paloverde~--------- [ 5 
| | | Lronwood- --------------------- 5 
| | |Buckhorn cholla 5 
| | [Other perennial forbs--------- 10 
| | | 
Pahaka-~---------- Sandy Loam Upland, 7-10" P.z. |Favorable | 1,000 [Big galleta------------------- 10 
[Normal | 500 |Bush muhly-------------------- 15 
[Unfavorable | 300 |Threeawn- ~-| 5 
| | [Other perennial forbs--------- 5 
| | JOther annual forbs------------ 10 
| | JOther annual grasses---------- 10 
| | | [White bursage----------------- 15 
| | | [Triangle bursage -| 10 
| | | |White ratany------------------ } 5 
| | | Creosotebush--- 5 
| | [Cactus 5 
| | | jOther shrubs------------------~ | 5 
| | 


See footnote at end of table. 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities-~-Continued 


| |___ Total production | | 


Soil name and | Range site | [| Characteristic vegetation Compo- 
map symbol | |Kind of year Dry | eibiae 
ee 
I | Lb/acre| Pot 
| | | 
20°: | | | 
Dixaleta---------- [Gravelly Hills, 10-13" P.z.---|Favorable 800 |Desert needlegrass------------ 5 
|Normal 600 |Bush muhly-------------+--+---- 10 
[Unfavorable 400 |Threeawn---------------------- 10 
[Other perennial grasses------- 10 
| [Other perennial forbs--------- — 
| |Flattop buckwheat------------- 10 
|Jojoba------------------------ 8 
| |Littleleaf paloverde---------- 10 
| [White brittlebush-- -| 10 
| {Triangle bursage-------~------- 5 
|Ocotillo-----------~---------- 5 
|Cactus-----~------------------ 5 
[Other shrubs------------------ | 10 
| | 
Reck outcrop. | | { 
| 
23" | | 
Gachado---~-------- [Shallow Hills, 7-10" P.z.----- Favorable 550 |Bush muhly-------------------- 
| {Normal 450 |Threeawn---------------------- 
| |Unfavorable 350 |Slim tridens------------------ 
| | |White brittlebush--- 
| | | Creosotebush-----------------~- 
| I |Littleleaf paloverde---------- 15 
| | |Ocotillo-~-------------------- 5 
| | | |White ratany------------------ 5 
| | | |Triangle bursage-------------- 15 
| | | |Cactus--------------------+-+-- 10 
| | | {Desert globemallow- 5 
| | {Other shrubs------------------ 5 
| | | 
Lomitas~---------- |Shallow Hills, 7-10" P.z.-~--- | Favorable 600 |Littleleaf paloverde---------- | 15 
| |Normal | 450 |friangle bursage-------------- 15 
| JUnfavorable | 350 |Saguaro----------------------- 5 
| | Creosotebush----~-------------- 10 
| Pricklypear cactus------------ | 5 
| White brittlebush------------- { 5 
Bush muhly-------------------- 5 
Ironwood---------------------- 5 
Other annual grasses---------- 5 
Other annual forbs- { 5 
Other shrubs------------------ | 10 
Other perennial grasses--~---- {5 
Other perennial forbs--------- | 5 
| Cholla species---------------- | 5 
| | 
Rock outcrop. | 
| 
24 Ree ees ee cae Se |Clayey Bottom, 7-10" P.z.---~-- Favorable | 1,500 |Tobosa--------~++--2----- n-ne i 55 
Gadsden | Normal | 800 |Vine mesquite----------------- { 5 
Unfavorable 400 |Cactus----~-------------------- | 5 
Other annual forbs------------ | 10 
| Other annual grasses | 10 
| Other shrubs------------------ 1 5 
| Other perennial forbs--------- | 10 
| | 


See footnote at end of table. 
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Soil Survey 
Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 
| | Total production | | 
Soil name and i Range site | | Characteristic vegetation | Compo- 
map symbol | |Kind of year Dry | [sition 
weight 
| | Lb/acre| | Pet 
| | | | 
29-2 enn necro nnn |Loamy Bottom, 7-10" P.z2,------ | Favorable 1,900 |Big galleta | 25 
Gilman | [Normal 1,000 |Bush muhly~------~------------- { 15 
| jUnfavorable 800 |Other perennial grasses------- | 10 
| | [Other annual forbs---~-------- a) 
| | [Other annual grasses-~-------- | 5 
| | [Other perennial forbs--------- | 5 
| | [Desert globemallow----------~-- | 5 
| | |Wol fberry--------------------- [ 5 
{ | JOther shrubs------------------ { 5 
| | | Threeawn~------- 2-2-2 eee een -- | 10 
{ | |Mesquite---------------------- | 5 
( | | Dropseed~------~--------------- | 5 
| | | I 
26-- ere nnn nnn |Loamy Bottom, 7-10" P.z.------ |Pavorable 2,000 |Tobosa-------------++---------- { 5 
Ginland | [Normal 1,200 |Vine mesquite----------------- | 10 
| [Unfavorable g00 |Threeawn---------------------- [ 15 
| | [Other annual forbs------------ | 10 
| | JOther annual grasses~--------- | 10 
| I |Mesquite-------------6-------- J 15 
| | |Bush muhly------+-+-+----------- | 10 
{t | |Other perennial grasses------- | 10 
| | {Other perennial forbs-~--------- | 10 
| { jOther shrubs------------------ { 5 
| | | | 
27 -------e reer nn nne JLoamy Bottom, 7-10" P.z.------ |Favorable 2,000 [Big galleta------------------- | 5 
Glenbar | [Normal 1,100 [Bush muhly------~------------- | 20 
| |Unfavorable 900 [Other perennial grasses------- | 10 
| | i [Other perennial forbs--------- ae) 
| | (Other annual grasses---------- | 5 
| | | |Other annual forbs----------~-- | 5 
| | |Desert globemallow------------ {28 
| | |Wol fberry---------- 2-2 -- ee eee | 5 
| | { JOther shrubs~---------------+-- | 5 
| i | | Threeawn---------------------- | 20 
| | | {vine mesquite- 5 
| \ | |Mesquite---------------------- 10 
| | | | 
| | | | 
28----------------- Loamy Bottom, 10-13" P.z.~---- [Favorable | 2,500 [Bush muhly------- 10 
Glendale [Normal | 1,300 [Pima pappusgrass-- -| 10 
{Unfavorable | 1,000 [Arizona cottontop- -[ 10 
| | | | Threeawn--------- -| 10 
| | |Spike dropseed------ -| 5 
| I |Plains bristlegrass- -| 5 
| | | |vine mesquite- -| 20 
| | | |Mesquite------ -| 10 
| | |wol fberry------------ -| 5 
| { {Other perennial forbs -| 10 
{ {Other shrubs------------------ | 5 
| \ | 
29 ----- n-ne nee Limy Fan, 10-13" P.2.--------- Favorable | 1,000. [Bush mully-s--+-<ss4-necKeen eee | 10 
Glendale Normal | 550 |Pima pappusgrass-~--~--------- {| 5 
Unfavorable | 300 |Other annual grasses~--------- | 10 
| |Other annual forbs------------ | 20 
| | Creosotebush--~--------------- | 45 
| [Other shrubs------------------ lt 3 
| |Cactus------------------------ { s 
| | | 


See footnote at end of table. 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


Soil name and | 
map symbol | 


weight 


Range site 


|___ Total production 


|Kind of year | 


30%: ! | 
Glendale---------- {Limy Fan, 10-13" P.z.---+------ | Favorable 
| {Normal 
| [Unfavorable 
i | 
| | 
| | 
| | 
| | 
Pajarito---------- {Limy Fan, 10-13" P.z,--------- | Favorable 
| |Normal 
| [Unfavorable 
| | 
| | 
i | 
| | 
| | 
| | 
31* | | 
Grabe------------- |Loamy Bottom, 10-13" P.z,----- [Favorable 
| |Normal 
| |Unfavorable 
l | 
| | 
| | 
| | 
| | 
| | 
} | 
| | 
| | 
| | 
Vado-------------- |Limy Upland, 10-13" | Favorable 
| Piz. |Normal 
| |Unfavorable 
| | 
| | 
| | 
| | 
| | 
| | 
32*: | | 
Granolite--------- |Shallow Hills, 10-13" P.z,----|Favorable 
|Normal 
[Unfavorable 


Rock outcrop. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 


See footnote 


at end of table. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| Characteristic vegetation Compo- 
Dry | sition 
Lb/acre| Pot 
| 
| 
1,000 |Bush muhly-------------------- 10 
550 |Pima pappusgrass-------------- 5 
300 |Other annual grasses---------- 10 
|Other annual forbs------------ 20 
| Creosot ebush----------------+- 45 
JOther shrubs------------------ j 5 
| Cactus----------+-------------- | 5 
| 
1,000 |Creosotebush--------------~--- | 40 
550 |Pricklypear cactus- -| 5 
300 |Other shrubs------- -| 5 
|Other annual forbs- -| 15 
|Other annual grasses -| 10 
|Bush muhly----- -| 15 
| Threeawn-------- -| 5 
|Pima pappusgrass-------------- | 5 
| | 
| | 
2,500 |Bush muhly-------------------- } 15 
1,500 |Pima pappusgrass-~~-~~--------- | 10 
1,000 |Spike dropseed---------------- | 10 
}Arizona cottontop------------- | 10 
Threeawn----------+---~+-------- | 10 
Other annual grasses---------- | 10 
Other perennial forbs--------- | 10 
Mesquite---------+--+--------- I oe 
Creosotebush--------~-----+--+-- | 5 
Fourwing saltbush------------- | 5 
Whitethorn-------+--~----------- | 5 
Other shrubs------------------ | 5 
| 
600 |Bush muhly---~----------------- | 10 
500 |Other perennial grasses------- | 5 
400 |Tronplant goldenweed---------- |} 5 
{Creosotebush------------------ | 60 
White ratany------------------ | 5 
Desert zinnia----------------- | 5 
Other shrubs------~----------- | 5 
Pricklypear cactus------------ } 5 
| 
| 
900 {Bush muhly-------------------- | 5 
650 |Slender grama----------------- | 10 
450 |Curlymesquite----------------- | 5 
Threeawn--------------------~-- j 10 
Littleleaf paloverde---------- | 10 
Tronwood---------------------- | 5 
Falsemesquite----~------------- | 5 
Slender janusia--------------- | 5 
Wol fberry--------------------- [5 
Other shrubs-----~------------- | 20 
Cactus------------------------ } 5 
Other perennial forbs--------- | 5 
Other perennial grasses------- { 5 
Saguaro 5 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities~--Continued 


|_ Total production | | 
Soil name and Range site | | Characteristic vegetation |Compo- 
map symbol [Kind of year Dry | Jsition 
L fweight Po 
I | Lb/acre| | Pot 
| | | | 
33" % | | | 
Gunsight---------- Limy Upland (deep), 7-10" P.2.|Favorable 350 |Creosotebush------------------ | 40 
|Normal | 250 |Bush muhly-------------------- | 5 
Unfavorable j{ 150 |Triangle bursage-------------- } 5 
| |White bursage 5 
| {White ratany- 5 
| {Other shrubs------------------ 5 
| JOther annual forbs------------ | 5 
| | Threeawn---------------------- | 5 
|Other perennial forbs--------- [5 
| Fluf fgrass-------------------- | 5 
|Ocotillo---------------------- 5 
[Littleleaf paloverde 5 
| | cactus--------------------~---- 5 
i 
BGA S ee Ay ae Limy Par. 9°10" BP egysseerscec Favorable 700 |Creosotebush------------------ 
Normal 300 |Bush muhly-------------------- 
Unfavorable 150 |White bursage----------------- 
|White ratany------------------ 
JOther shrubs----------+-------- 
[Other annual grasses--~---~---+- 
|Other annual forbs------------ 
| | | Threeawn-----=---------------- 
| | Triangle bursage-------------- 
| |Other perennial forbs 
| 
34----------------- Clayey Bottom, 10-13" P.z.----|Favorable 2,000 |Tobosa------------------------ { 80 
Hantz Normal 1,200 |Vine mesquite----------------- 5 
[Unfavorable 600 |Dollarjoint pricklypear------- 5 
{Other perennial forbs--------- 5 
[Other perennial grasses------- 5 
{ | 
a aa aa Sandy Loam, (deep), 10-13" Favorable 1,100 |Bush muhly-------------------- 15 
Hayhook P.z. Normal 750 |Santa Rita threeawn----------- 10 
Unfavorable 500 [Arizona cottontop------------- | 5 
|Spike dropseed---------------- 5 
[Rothrock grama- -| 10 
| Threeawn- --------------------- 15 
Other annual forbs--~--------- 10 
| Mesquite---------------------- 5 
| Blue paloverde------~---~------- 5 
| | Other shrubs-~------------------ 10 
| | Other perennial forbs 5 
| Other annual grasses---------~- s 
I | | 
| | | 
36¢: | 
Hickiwan---------- Limy Upland, 7-10" P.z.--~---- | Favorable | 300 [Bush muhly-------------------- | 5 
|Normal 150 |Fluffgrass-------------------- 5 
|Unfavorable 75 |Threeawn 5 
| | | Creosotebush------- 45 
| |Littleleaf paloverde 5 
| |Triangle bursage-------------- 15 
| | |White brittlebush------------- 1s 
| | |White ratany------------------ 
{ | | |Other shrubs- 
| | | 


See footnote at end of table. 
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Total production | 


Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


Soil name and 
map symbol 


36%: 
Guns 


Rock 


ight 


outcrop. 


| 
| Range site 


Limy Upland, (deep), 7-1 
Poe. 

| 

| 

Limy Upland, (deep), 7-1 

[| P.z. 

\ 

| 

| 

Basalt Hills, 7-10" P.z 

| 

i 

| 


| 
| 
| 
| 
| 
| 
| 


[Basalt Hills, 7-10" P.z. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


See footnote at end of table. 


o* 


Oo” 


Kind of year | 


Favorable 
[Normal 
Unfavorable | 


| Favorable | 
Normal 

|Unfavorable 
| 
| 


| 
Favorable 


Normal 
Unfavorable 


[Favorable | 
Normal 
Unfavorable | 


Dry 
weight 


| Characteristic vegetation 


i 
| Compo- 
[sition 


Lb/acre} 


350 
250 
150 


500 
350 
250 


400 
300 
200 


350 
250 
150 


| 
| 
|Bush muhly------------~---- tweed 
| Creosotebush 

Triangle bursage----~--------- 
|White bursage----~------------- 
|White ratany------------------ 
[Other shrubs 
|Ocher annual forbs 
| Threeawn--~---------- 
jOther perennial forbs 
| Fluffgrass-------------------- 
Ocotillo---------------------- 
|Littleleaf paloverde---------- 

Cactus 
| 


Big galleta-- 
Bush muhly-~------------~------ 
Other annual forbs 
Other annual grasses 
|Creosotebush 
White ratany 
Other shrubs 


Littleleaf paloverde 
|White brittlebush---- 
Ocotillo 
|Cactus-- 
Bush muhly-----------~-------- 
Threeawn---------------------- 
Triangle bursage------~-------- 
Other annual forbs 
{Other perennial forbs 
|Creosot ebush------~--------~---- 
JOther shrubs------------------ 
| 

| 

| 

}Big galleta 
{Bush muhly-- 
| Threeawn----~-------~-------~-- 
|Pluffgrass 
|Other perennial forbs 
| Creosotebush--~-------~--------- 
|Triangle bursage- 
[White ratany------------------ 
[Littleleaf paloverde---------- 
|Ocotillo------------~--------- 
[Cactus 
[Other shrubs 


BR 


a 


acl 
Qa 
a 
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w 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


| |_ Total production | | 


Soil name and | Range site | | Characteristic vegetation | Compo- 
map symbol | Kind of year | Dry | |sition 
joe Se weight fi fe 
|Lb/acre| | Pet 
| | | | 
38°: | | | 
Keysto------------ Sandy Bottom, 12-16" P.z2.----- Favorable 3,000 |Mesquite~--------------------- } 10 
Normal 2,000 |Catclaw acacia---------------- } 5 
Unfavorable | 1,000 |Desert hackberry 5 
| |Sideoats grama-- 10 
| Arizona cottontop------------- 10 
Spike dropseed---------------- 10 
| Bush muhly------------+------- 5 
| | Green sprangletop------------- 5 
| | Cane beardgrass--------------- 5 
\ | Other perennial grasses------- oe) 
| | [Other perennial forbs -| 10 
| |[Netleaf hackberry------------- [| 5 
| {Other trees------------------- [| 5 
| Other shrubs--------~--------- { 10 
| | | 
Riverwash. | | 
| | 
39%: | | | 
Kohatk-------~----- Limestone Hills, 10-13" P.z. [Favorable 600 (Bush muhly-------------------- | 10 
|Normal 500 |Slim tridens------------------ | 10 
Unfavorable 350 |Red grama------~--~------------ i 5 
Threeawn----3- +37 ---- on --- 10 
| Other perennial forbs -| 10 
| Club moss--------------+------ 5 
Cloak fern-------------------- 5 
Littleleaf paloverde---------- 10 
| {Ratear coldenia--------------- 5 
| Feather dalea- = 5 
Twinberry-------------------+- 5 
| White brittlebush 5 
| Ocotillo-----------+---------- | 5 
CactuS---<-77 0-7-5555 - oon nnn 5 
i | 
Rock outcrop. | | | 
| 
40*: { 
Lajitas--7-------- Volcanic Hills, 10-13" P.z.---|Favorable [| 1,000 |Slender grama---- 10 
Normal | 780 |Bush muhly-------------------- 5 
| Unfavorable | 550 |Threeawn---------------------- 10 
| | | Tanglehead -| 5 
| | | |Jojoba------------------------ 20 
| | |Ocotillo---------------------- 5 
| |Sideoats grama--------+------- 5 
| | | Louisiana sagewort 5 
| | | | Twinberry----------- 5 
| | [Slender janusia--~--- 5 
| | {Desert globemallow-- . 5 
| | |Littleleaf paloverde---------- | 5 
| |White brittlebush------------- { 5 
| | [Other shrubs-----------+------ | 5 
| | (Pricklypear cactus------------ 1 5 
| | i 


See foctnote at end of table. 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


ae ee 
| | Total production | | 


Soil name and | Range site | | { Characteristic vegetation [Compo- 
map symbol | |Kind of year | Dry {| |sition 
a ae eS tigen i ef 
| | |Lb/acre| | Pet 
| | | | | 
40*: | | | | l 
Bosa~------------- [Volcanic Hills, 10-13" P.z.---|Favorable | 1,000 [Bush muhly-------------------- | 5 
| |Normal | 800 [Sideoats grama---------------- | os 
| JUnfavorable | 600 [Slender grama--------~--------- [ 8 
| | |Octher perennial grasses------- [ 5 
{ | |Slender janusia--------------- | 5 
| | | | Twinberry--------------------- | 5 
| | | [Indian mallow----------------- 5 
| | |Clubmoss-------------+-------- 15 
| | Jojoba-~----+------~----------- 20 
| |Nevada jointfir--------------- } 5 
| {Littleleaf paloverde- -| 5 
| | [Anderson wolfberry-- -| 5 
| | Ocotillo-------- -| 5 
| |Other shrubs------------------ 10 
| | | 
Rock outcrop. | | | 
| | i 
4.¢: J | | 
Lampshire--------- [Veleanic Hills, 12-16" P.z.---|Favorable 1,250 |Hairy grama------ -| 10 
Normal | 900 |Sidecats grama- -| 20 
|Unfavorable | 600 |Black grama-- ~---| 10 
| | Cane bluestem-- --| 10 
| | Slender grama-- -{ 5 
| Threeawn-------- -| 5 
| Plains lovegrass- ~| 5 
| Bullgrass---------- -| 5 
{ | Plains bristlegrass- - 5 
| | Wooly bunchgrass---~----------- { 3 
| | Arizona cottontop------------- { 5 
| | Falsemesquite----------------- | 5 
| {Other shrubs-------~---------- 10 
| | | | 
Pantak------------ Volcanic’Hills, 12-16" P.z,---|Favorable [ 1,200 |Sideoats grama---------------- 30 
| [Normal | 900 |Cane beardgrass--------------- ] 10 
| [Unfavorable | 700 {Hairy grama-~------------------ | 10 
| | | [Slender grama----------------- | 15 
| | | |Bullgrass--------------------- | 15 
| | | Palsemesquite--------~--------- } to 
| | | | Tanglehead---~-------------+--- {| 10 
| | | | I 
Rock outcrop. | | | | | 
| | | | | 
422+ -- ween e-------- [Loamy Upland, 7-10" P.z.------ | Favorable | 1,000 |Big galleta-------~----------- a) 
Mohall | [Normal | 400 [Bush muhly-------------------- | 20 
| |Unfavorable | 250 [Other perennial grasses------- | 5 
| | | [Other perennial forbs--------- | 10 
| | | |Other annual grasses---------- { 10 
I | | |Other annual forbs------------ | 10 
{ I | [Triangle bursage-------------- | 25 
| | | | Threeawn------------=- 5 
| | | |Cactus---------------- 5 
| | | |Mesquite- 5 
| | | 


See footnote at end of table. 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


| Total production | 
Soil name and Range site | Characteristic vegetation | Compo- 
map symbol Kind of year | Dry sition 
weight 
|Lb/acre | Pet 
| 
43°: | 
MohaldcsssnscesocS {Sandy Loam Upland, 7-10" P.z. |Favorable 1,000 |Big galleta------------------- 10 
[Normal | 500 |Bush muhly-------------------- 10 
Unfavorable | 300 |Other perennial grasses----~-- 5 
Other perennial forbs-- aca 5 
| Other annual grasses---------- { 5 
| Other annual forbs------------ 10 
|white bursage----------------- 5 
JOther shrubs---~--~-----------+- 10 
| Triangle bursage- 15 
| | Threeawn---------------------- 5 
| Cactus------------------------ 5 
|Mesquite---------------------- 5 
Plains bristlegrass-~~-------- 5 
Arizona cottontop------------- 5 
Pahaka--------7---- Sandy Loam Upland, 7-10" P.z. |Favorable 1,000 |Big galleta-- 10 
Normal | 500 |Bush muhly--------~----------- | 15 
Unfavorable | 300 |Threeawn----+----------------- or) 
| Other perennial forbs--------- 5 
| | { Other annual forbs------------ | 10 
| Other annual grasses---------- | 10 
| White bursage----------------- 15 
| | | Triangle bursage 10 
| White ratany------~------------ 5 
| Creosotebush------------------ 5 
| | Cactus------------2- een e 5 
| | | Other shrubs------------------ ) 5 
| 
44; | | | 
Mohall--------~---- {Sandy Loam Upland, 7-10" P.z. |Favorable | 1,000 |Big galleta------------------- | 10 
Normal | 500 {Bush muhly-------------------- 10 
Unfavorable 300 |Other perennial grasses-~----- 5 
Other perennial forbs----~----- | 5 
| Other annual grasses 5 
| Other annual forbs- 10 
| White bursage--------~+-------- 5 
| Other shrubs------------------ 10 
| Triangle bursage-------------- 15 
Threeawn-------- ree eee r cnn 5 
| Cactus~- {5 
|Mesquite- 5 
| Plains bristlegrass- - 5 
| Arizona cottontop------------- 5 
| 
Trignewccerrscrrec- Loamy Bottom, 7-10" P.2.------ | Favorable 2,000 |Wolfberry--------------------- 5 
{Normal | 1,200 [Other annual forbs------------ 10 
Unfavorable | 900 [Other annual grasses 10 
| Bush muhly~------------------7 15 
| | |Big galleta------------------- 10 
| [Other shrubs------------------ 10 
| Arizona cottontop 10 
| | |Threeawn 10 
| [Other perennial grasses------- 5 
| Mesquite---------------~-~---- 5 
| Dropseed--------~--+-+---------- 5 
| JOther perennial forbs--------- 5 
| | 


See footnote at end of table. 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


| 
| | 
| | 


Rock outcrop. 


| Tetal production 
Soil name and | Range site | Characteristic vegetation Compo- 
map symbol [Kind of year | Dry [sition 
__| weight 
| | Lb/acre | Pet 
I 
45+ | | i 
Nahda------------- Loamy Upland, 10-13" P,z.----- |Pavorable 800 |Threeawn---------------------- 10 
Normal 600 [Bush muhly---------~---------- 10 
|Unfavorable | 400 |Plains bristlegrass- 5 
JArizona cottontop------------- 5 
| Black grama---~-----~--------- 10 
| Triangle bursage-------------- 10 
Littleleaf paloverde---~------- 5 
| | Slender janusia-~----~--------- | 5 
Tronwood------~----~------~---- | 5 
| Other 10 
| | t {Other perennial forbs--~------~- | 5 
[Other annual grasses---------- 3 
| | Other annual forbs-~-----~---- [5 
| | | [Other perennial grasses-----~- | 5 
| 5 
| 
Stagecoach-~~------ |Limy Upland, (deep), 10-13" | Favorable ! 600 |Bush muhly--- 10 
Piz. Normal 500 |Slim tridens------------------ 5 
| Unfavorable | 400 |Fluffgrass-----~-------------- | 5 
| | | Creosotebush------------------ | 60 
} JOther shrubs------~----------- 20 
| | | 
! ( 
46"; | | | 
Oracle-~---~------~- |Shallow Upland, 12-16" P.z.---|Favorable 900 |Hairy grama------------------- | 10 
|Normal 650 |Sideoats grama---------------- 10 
Unfavorable 400 [Black grama------ 10 
| | |Cane beardgrass 5 
| i |Slender grama----------------- a) 
| Threeawn---------------------- 5 
| | Plains lovegrass-~------~------ 10 
t Other perennial forbs----~---- 5 
| Other perennial grasses------- [| 5 
} } Falsemesquite-------- -| 5 
Shrubby buckwheat ---~----~----- a) 
| [Range ratany- 5 
[Other shrubs-----~------------- 15 
\ J | 
Romero~-~--~------- |Shallow Upland, 12-16" B.z.---|Favorable 900 |Sideoats grama 15 
| Normal 600 |Black grama-----~------------- 10 
| Unfavorable 400 |Slender grama- 10 
| | | Threeawn--~---------------+---- 15 
| | JArizona cottontop--~---------- | 20 
| { |Shrubby buckwheat------------- (3 
| | | [Other shrubs------------------ a) 
| | | [Rothrock grama------- -{ 10 
| | {Other perennial forbs--------- { 5 
| | Tanglehead----------~--------- [| 5 
| 
| 
{ 


See foctnote at end of table. 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


| | Total production | | 


Soil name and | Range site | | Characteristic vegetation  |Compo- 
map symbol | [Kind of year | Dry | [sition 
weight 
| | |Lb/acre| | Pet 
| | | | 
a7*: | | | | 
Pajarito---------- |Limy Fan, 10-13" P.2.--------- | Favorable 1,000 |Creosotebush--------~---------- | 40 
| [Normal 550 |Pricklypear cactus------------ | 5 
|Unfavorable 300 |Other shrubs------------------ | 5 
| |Other annual forbs------------ | 15 
| | JOther annual grasses---------- | 10 
|Bush muhly-------------------- } 15 
| Threeawn---------------------- | 5 
| |Pima pappusgrass-------------- | 5 
| 
Sahuarita--------- Limy Fan, 10-13" P.z.--------- Favorable 1,000 |Bush muhly-------------------- 10 
| Normal _ 550 | Threeawn-----~--~-------------- 10 
| {Unfavorable 350 |Other perennial grasses--~-~--- 5 
| | [Other annual grasses---------~ 10 
| JOther annual forbs------------ 10 
| | | | Creosotebush------------------ 25 
| | | |Whitestem paperflower--------- 10 
| | |Desert zinnia----------------- 5 
| | |Pourwing saltbush------------- 5 
| | | [Other perennial forbs 5 
| | [Other shrubs--------- 5 
| { | | 
48+: | | | | 
Pantano--------977 Limy Upland, 10-13" P.2.------ |Favorable | 500 [Bush muhly-------------------- 5 
[Normal 400 [Slim tridens 5 
| |Unfavorable 300 |Fluffgrass------------ 5 
|Creosotebush 15 
|?riangle bursage-------------- | 5 
| |Litcleleaf paloverde-~-------- { 15 
| Desert zinnia |} s 
Whitestem paperflower----- -| 5 
| JOther shrubs---------- --| 8 
{ | [Other perennial forbs- -| 10 
| Threeawn-~------------ --| 5 
Red grama~-----~----- --| 5 
| White ratany--- --| 5 
| Cactus+-------- --| 5 
| | Ocotillo---------------------- | 5 
i | | 
Granolite--------- Shallow Upland, 10-13" P.z.---|Favorable | 600 |Bush muhly-------------------- 5 
[Normal | 450 |Slender grama--------~--------- 5 
| JUnfavorable | 350 |Curlymesquite----------------- 5 
| | Threeawn------~--------------- 15 
| |Littleleaf paloverde---------- 10 
| | | 3ronwood---------------------- 5 
| | Triangle bursage-------------- a) 
| | Falsemesquite----------------- 5 
| | |Slender janusia--------------- 5 
| | |Wol fherry--------------------- 5 
| | i \Other shrubs------------------ 10 
| | | | Cactus------------------------ 10 
| | | Other perennial forbs--------- 10 
| | |other perennial grasses------- 5 
| | | | 


See footnote at end of table. 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


— SSE 


| |___ Total production | 
Soil name and Range site | | | Characteristic vegetation Compo- 
map symbol | |Kind of year [| Dry sition 
rife igi] 2 ee 
| |Lb/acre| Pct 
| | | 
49%, | | | 
Pinamt------------ Limy Upland, (deep), 7-10" | Favorable | 400 |Other annual grasses 
[| P.z. [Normal | 300 |Other annual forbs~----------- 
I [Unfavorable | 150 |Creosotebush-------~------------ 
| | White ratany-------------~----- 
| | | Cactus-~--+--------------4----- 
| | | Other perennial grasses------- ) 
I | Triangle bursage-------------- 10 
| | [Other shrubs- --| 5 
| i Bush muhly-------------------- 5 
| | | ! 
Momoli------------ Limy Upland, (deep), 7-10" | Favorable 400 |Bush muhly-------------------- 5 
P.z. {Normal 300 [Other perennial grasses------- 5 
{Unfavorable 150 [Other perennial forbs- 5 
| | JOther annual grasses---------- 5 
| Other annual forbs-~----------- 5 
| | Creosot ebush------------------ 55 
| |White ratany------------------ 10 
| | |Triangle bursage-------------- 5 
| | Other shrubs------------------ 5 
| | 
SO e- nanan enn nnn ne Shallow Upland, 7-10" P.z.----|Favorable 250 |Bush muhly-------------------- 5 
Quilotosa Normal { 150 |White bursage----------------- 10 
| Unfavorable | 100 |Littleleaf paloverde---------- 5 
| |White ratany------------------ 10 
|Other shrubs-- -| 15 
| |Other perennial forbs~--------- | 15 
| | Ironwood---~------+------------ | 20 
i |Triangle bursage-------------- | 10 
| Creosotebush------------------ | 20 
| } | | 
51*: | | | | 
Quilotosa--------- Shallow Hills, 7-10" P.z.----- Favorable §50 |Bush muhly-------------------- | 5 
| Normal 400 |Littleleaf paloverde---------- | 20 
| Unfavorable 250 [Mormon teas c+ -scereseeeercees [| 5 
| | [White ratany------------------ | 15 
| |Narrowleaf ditaxis~----------- } 5 
| | |white brittlebush-------- -| 5 
| |Other shrubs------------- -[ 10 
| | | | Ironwood------- -[ 10 
| | [Triangle bursage----~--------- | 5s 
| |Desert globemallow------------ | 10 
I | | [California fagonia------------ | 5 
| | |Big galleta------------------- | 5 
| | | | | 
| | | | 
Rock outcrop. | | | 
| l | 
Vaiva------------- Shallow Hills, 7-10" P.z.----- | Favorable | 500 |Littleleaf paloverde---------- | 20 
|Normal | 400 [White brittlebush-- 10 
Junfavorable [| 250 {Ironwood 5 
| | |Narrowleaf ditaxis------------ 5 
| | |Desert globemallow-------~---- 10 
| | |Ocotillo---------------------. 15 
| | | Cactus 5 
| | [Other annual forbs 10 
| | |Other perennial grasses- 10 
| | | |Other annual grasses---------- 5 
| | | |Other shrubs-----~-------------- 5 
| | | |Triangle bursage---------~---- 10 
| | | 


See footnote at end of table. 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


ee ee ene 


Total production | 
Soil name and Range site | {| Characteristic vegetation Compo- 
map symbol | [Kind of year Dry sition 
weit | 
| |Lb/acre| Pet 
| | | 
52: | | 
Romero----~-------- |Granitic Hills, 12-16" P.z.---|Favorable 1,400 [Hairy grama-- 5 
Normal 900 |Sideoats grama---------------- | 20 
Unfavorable | 600 |Black grama--------------+----- [ 15 
| |Cane beardgrass----------+---- 10 
| Slender grama----------------- 5 
| | |Arizona cottontop 5 
| | Falsemesquite----------------- 5 


|Shrubby buckwheat 
Other shrubs------------------ 
| Plains lovegrass-~--------~--- 
| Other perennial forbs 
| | tTanglehead-------------------- 
| | 
Lampshire--------- |Granitic Hills, 12-16" P.z.---|Favorable 1,250 |Hairy grama---~---------------- 
Normal 900 |Sideoats grama-------~--------- 
|Unfavorable 600 lack grama------------------- 
Cane beardgrass---------------~- 
|Slender grama----------------- 
| | | Phreeawn---------------------- 
| | Plains lovegrass- 
Bullgrass--------------------- 
| |Plains bristlegrass----------- 
| | i Wooly bunchgrass-------------~- 
Arizona cottontop----~--------- 
| Palsemesquite--- 
| | |Other shrubs------------------ 


Rock outcrop. | 


S3*: | } 
Romero--sorSssi55 Granitic Hills, 12-16" P.z.---|Favorable { 1,100 |Black grama--=---~------------- 
Normal 900 |Sideoats grama----------~----- 
Unfavorable 600 |Slender grama----------~------- 
| Hairy grama------------------- 
| Other perennial grasses------- | 10 
| Falsemesquite----------------- 
|Jojoba- 
| Ocotillo---------------------- 
|Range ratany------------------ 
Cactus------------------2----- 
Banana yucca---------77------7 
Slender janusia 
| Other shrubs-------~----------- 


Rock outcrop. 
5; | 
Bae eorriSsst eras ehs Sandy Upland, 7-10" P.z.------ \Favorable 1,000 |Big galleta 
Rositas Normal 700 |Spike dropseed 
Unfavorable 400 |Mesa dropseed------------ 
| |Santa Rita threeawn-----~------ | 10 
|Birdcage eveningprimrose------ | 5 
[Other annual forbs---------~-- | 15 
| JOther annual grasses---------- | 10 
|Longleaf Mormon tea----------- | 5 
|Other shrubs-------~~--------- | 5 


| | | 


See footnote at end of table. 
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Table 9.~-Rangeland Productivity and Characteristic Plant Communities--Continued 


ae -- Os $$ nnn 


Total production | 
Soil name and Range site | Characteristic vegetation | Compo- 
map symbol Kind of year | Dry | sition 
[weight 
|Lb/acre | Pot 
| 
Oo2SsnSSeseRhSSeces Limy Fan, 7-10" P.z.---------- Favorable | 900 | 5 
Sasco Normal | 300 |} 5s 
[Unfavorable 150 5 
| { 10 
| [| 15 
| | | 15 
| 40 
! | 5 
| | 
56": | | | 
Soledad-----~------ Sandy Loam Upland, 10-13" P.z.|Favorable 1,000 [Rothrock grama 
Normal | 800 |Bush muhly------------~------- 
Unfavorable | 550 |Arizona cottontop----~-------- 10 
| | Plains bristlegrass----------- | 10 
| Threeawn--~--------~---------- | 10 
Other annual grasses~ 5 
Other perennial forbs 5 
Littleleaf paloverde---------- 5 
| Ironwood- -----~--------------- 5 
| Mesquite---------------------- 5 
Triangle bursage-------------- 5 
Cactus----~----- nnn ee nnn e ne 5 
| Saguaro-- -{| 5 
{ Other shrubs---------~-----~~--- } 5 
{ Other annual forbs------------ [<< 
| 
Topawa~----------- Loamy Upland, 10-13" P.z.----- | Favorable 800 |Bush muhly-------------------- 15 
Normal 600 |Black grama- -| 10 
Unfavorable | 400 |Purple threeawn----~---------- { 10 
| Spidergrass-----~-~-~------------- { 5 
|Other perennial grasses------- 10 
Other annual grasses---------- 5 
Other perennial forbs--------- 5, 
Littleleaf paloverde--~--------- 5 
Tronwood---~-------+ 5 
|Triangle bursage 5 
| | Saguaro- 5 
CactuS---------+-------------- 5 
]Other shrubs------------------ 5 
i | 
57--------~-------- Saline Bottom, 7-10" P.z2,----- Favorable | 2,000 |Desert saltbush---~------------ [15 
Tatai Normal 1,000 |Mesquite---------------------- 10 
Unfavorable 700 |Anderson wolfberry------------ 5 
| JOcher annual forbs------------ 10 
I | [Thinleaf fourwing saltbush- 5 
Other shrubs---------~--------- 5 
Other annual grasses---------- 10 
|Twoflower trichloris---------- 20 
| | Threeawn---~------~------------- 10 
| |Bush muhly-------------------- 5 
| Cactus------------------------ 5 
| | 


See footnote at end of table. 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


| Total production | | 
Soil name and Range site | | | Characteristic vegetation | Compo- 
map symbol {Kind of year | Dry | [sition 
po wet | 
| |Lb/acre } Pet 
| | | | 
58* | | | | 
Tubac-~----------- Clay Loam Upland, 10-13" P.z. |Favorable | 600 |Tobosa------------------------ | 20 
[Normal | 450 |Purple threeawn--------------- } 10 
[Unfavorable | 350 |Other perennial grasses------- | 10 
| { | Other annual grasses 5 
| | | Other annual forbs------------ 5 
| | Mesquite-~~------------------- 10 
| | Jumping cholla---------------- 5 
| | Fourwing saltbush-----~-------- 10 
| | Other shrubs 15 
{ | | Pricklypear cactus------------ 5 
{ | |Pencil cholla----------------- 5 
| | 
Tubac-----------7- Sandy Loam Upland, 10-13” P.z. | Favorable | 900 |Purple threeawn--------------- 15 
|Normal 750 [Other perennial grasses------- | 10 
[Unfavorable 500 {Other annual grasses 5 
| }Ocher annual forbs-- 5 
| |Mesquite------------------+---- 5 
| [Jumping cholla---------------- 5 
| [Other shrubs------------------ 5 
Littleleaf paloverde---------- | 5 
|BUSH munLYyS-+seeeeeteoseeccene | 15 
|Arizona cottontop------~------- | 15 
| [Rothrock grama~-~------------- {15 
| | 
59%: | | 
Tucson------------ |Non-Range Site---------------- |Favorable | 20 |Turkshead-----~---------------- | 30 
Normal 5 |Other annual forbs------------ | 10 
| Unfavorable | 0 | 
| { | 
Mohall------------ Sandy Loam Upland, 7-10" P.z. |Favorable | 1,000 |Big galleta------------------- 10 
|Normal | 500 |Bush muhly-------------------- } 10 
| [Unfavorable | 300 |Other perennial grasses------- | o5 
| | Other perennial forbs--------- 5 
| | Other annual grasses 5 
| Other annual forbs-- 10 
| | | White bursage---~--~------------ 5 
| | Other shrubs 10 
| Triangle bursage-------------- 15 
Threeawn 5 
| Cactus-- 5 
| Mesquite 5 
[Plains bristlegrass----------- 5 
JArizona cottontop--------~----- 5 
| | | 
59°: I | | 
vValencia---------- Loamy Bottom, 7-10" P.z.------ Favorable | 2,000 [Big galleta----~-------------- 5 
{Normal | 1,200 [Bush muhly-------------------- 15 
| [Unfavorable | 900 |Threeawn----------------eee--- 15 
| | | Wol fberry---------------- een | 5 
| | JOther perennial forbs--------- | 10 
| | [Other annual forbs------------ 10 
| | | Other annual grasses- -| 10 
| | i Other shrubs----~--- -{| 10 
| | {Mesquite-~------- -| 15 
| | |Fourwing saltbush------------- (i) 
| | | \ 


See footnote at end of table. 
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Table 9.--Rangeland Productivity and Characteristic Plant Communities--Continued 


a 


| |__Total production | 
Soil name and | Range site Characteristic vegetation Compo- 
map symbol | [Kind of year Dry sition 
PP wedge fo 
|ub/acre | Pet 
| | | 
gor: | | l 
Vado-~~~--~~------- |Limy Upland, (deep), 10-13" | Favorable 600 |Bush muhly-------------------- 10 
| Piz. Normal 500 [Other perennial grasses------- 5 
It |Unfavorable | 400 |Ironplant goldenweed---------- 5 
| | Creosotebush------------------ 60 
I White ratany---- 5 
Desert zinnia----------------- bs) 
| Other shrubs------------------ 5 
| Pricklypear cactus------------ ie 
| | 
Agustin~---------- Limy Fan, 10-13" P,z,--------- Favorable [ 1,000 |Creosotebush | 30 
Normal | 600 |Bush muhly-------------------- { 45 
| Unfavorable | 350 [Pima pappusgrass-- | 5 
| | |Rothrock grama } 5 
| { JOther perennial grasses------- { 5 
| | t {Other annual grasses-------~-- { 5 
| | | [Other annual forbs------------ 10 
! | | |Mesquite----------- 5 
| | | |Octher shrubs 10 
| | } |Pricklypear cactus------------ [i 35: 
| | | | 
61----------------- |Clayey Bottom, 7-10" P.z,.----- Favorable 1,300 |Tobosa------~----------------- | 60 
Vecont | Normal | 800 |Vine mesquite----------------- } 5 
| {unfavorable 400 {Other annual grasses 5 
| [Other annual forbs-- s 
{ | {Wol fberry-----------~--------- 5 
| | | Cactus---------~---+-------+--- 5 
| | {Other shrubs------------------ 5 
| JOther perennial grasses------- 5 
| | [Mesquite 5 
i | 
62---~------------- {Limy Fan, 7-10" P,2,-----+----- Favorable | 900 |Bush muhly- 5 
Wintersburg | [Normal | 300 |Threeawn---- 5 
|Unfavorable | 150 |Other perennial forbs-------+-- 5 
| | | |White ratany 5 
| } } |Creosotebush 45 
| | | | Cactus------- 5 
| | | |Other annual forbs------------ {15 
| | {Other annual grasses~-------~-- [15 
| | | ! 


* See description of the map unit for composition and behavior characteristics of the map unit. 


(Only the soils suitable for production of commercial trees are listed. 


available) 


Table 10.--Woodland Management and Productivity 


Absence of an entry indicates that information was not 


Management concerns 


{_ 


Potential productivity 


|Arizona white oak---| 
[Alligator juniper---| 


|Mexican pinyon------ | --- 
|Silverleaf oak------ { --- 


Soil name and |Ordi- | | Equip- | | | | | | 
map symbol |nation|Erosion | ment [Seedling] wind- | Plant | Common trees |Site |Produc- Trees to plant 
|symbol|hazard [ limita-|mortal- | throw |competi-| Jindex|tivity 
Lt l [tion [hazard | tion [ L [class* 
| | | I | | | | 
| | | | | | | 
22** | | | \ | \ | 
Far--------------- | 1p |Severe |Moderate|Moderate{Moderate|Severe |Mexican pinyon------ | 45 1 
| | { | | [Alligator juniper---| -- alligator juniper. 
| | | | I | i 
Spudrock---------- { 2R [Severe |Severe |Moderate|Severe |Slight [Emory oak-------~--- | 55 
\ 
| 
{ 
| 
I 


Rock outcrop. 


| 
\ 
| 
| 
| 


\ 
| 


| 
| 
\ 
| 
| 
{ 


I 
i 
| 
| 
if 


| 
| 
| 
\ 
| 
| 
! 


| = | 


iN) 


1 
| 
| 
| 
| 
\ 
| 
[Mexican pinyon, 
| 
| 
| 
| 
| 
| 
| 
\ 
| 
| 


* Productivity class is the yield in cubic meters per hectare per year calculated at the age of culmination of mean annual 


increment for fully stocked natural stands. 


** See description of the map unit for composition and behavior characteristics of the map unit. 
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Tohono O’odham Nation, Arizona 267 


Table 11.--Woodland Understory Vegetation 


(Only the soils suitable x production of commercial trees are listed.) 


Total producti | 
Soil name and | Characteristic vegetation Composition 
map symbol Kind of year | Dry weight | 
Ns ft 
| Lb/acre } Pet 
| i 
22*: | | 
Par~-------en ce n-- | Favorable 700 Texas bluestem----------------------------- 10 
Normal 600 |Bullgrass-~---------------~----------------- | 10 
Unfavorable | 500 |Sideoats grama | 10 
( Crinkl eawn-------~-------------~------+------ 5 
Plains lovegrass- 10 
| Prairie junegrass 5 
| Beggartickgrass-~------~~------~-----~------ 5 
| Other perennial grasses--~------------------ | 5 
| Other perennial forbs-----------~----------- | 10 
| Sacahuista---------- 5 
{Coulter bricklebush 5 
| | Wright silktassel-------------------------- 5 
| |Manzanita-------~-------~-~----------------- 5 
| Other shrubs-----~-----~------~------------ 10 
| 
Spudrock-~-------- Favorable 850 [Emory oak-~-------------+-+------------------ 5 
{Normal | 700 JArizona white oak~- 5 
|Unfavorable | 450 Sideoats grama-----------------~+-----.--+--- 20 
Bullgrass------~-----~---------------------- 10 
[Plains lovegrass--~-------~---------------- 10 
| |Beggartickgrass---------------------------- 5 
| Hairy grama 5 
JOther perennial grasses-------------------- 5 
| [California brickellbush-------------+------- 5 
| | Catclaw mimosa--~------~------~------------- 5 
Sacahuista----------------+------------+----- 5 
| Wright silktassel 5 
| Other shrubs-----~-------------------------- 5 
Bundle flower-- 5 
Scarlet bouvardia----------~--------------- 5 
| 
Rock outcrop. t | 
J a a a, 


* See description of the map unit for composition and behavior characteristics of the map unit. 


268 Soil Survey 


Table 12.--Recreational Development 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


“slight,” “moderate,” and “severe.* Absence of an entry indicates that the soil was not rated) 
a ne EEE EE UyEEEEE EEE eT 
| | | 
Soil name and | Camp areas Picnic areas | Playgrounds | Paths and trails 
map symbol | 
oe i ee | 
| 
| 
1*: | | 
AJO> 7444-27 S os SsHes- |Severe: Severe: Severe: Severe: 
{ small stones. small stones. | slope, small stones. 
| small stones. 
| 
Pinamt--------------- Severe: Severe: Severe: Slight. 
small stones. small stones. slope, 
| small stones. 
2*4 
Anklam----7----"----- Severe: Severe: Severe: |Severe: 
slope, slope, slope, | slope, 
small stones. | small stones. small stones. small stones. 
| 
Cellar--------------- Severe: | Severe: Severe: Severe: 
slope, | slope, slope, slope, 
small stones, | small stones, small stones, small stones. 
| depth to rock. | depth to rock. depth to rock. 
| | 
| 


| 
| 
| 
| 
| 
Rock outcrop--------- | Severe: Severe: | Severe: | Severe: 
| slope, slope, | slope, | slope. 
depth to rock. depth to rock. | depth to rock, | 
| | | 
Jenne oe n enna n eer nee Severe: Severe: | Severe: |Severe: 
Anklam small stones. small stones. | slope, | small stones. 
| small stones. | 
| i | 
a+ | | | 
Avizo--~------------- | Severe: Moderate: | Severe: |Moderate: 
flooding. too sandy, | small stones. | too sandy. 
| | small stones. | | 
| | [ | 
Riverwash------------ |Severe: |Severe: | Severe: |Severe: 
flooding, | too sandy. | too sandy, | too sandy. 
too sandy. | | flooding. | 
| | | | 
St: | | | | 
Baboquivari---------- Moderate: |Moderate: |Severe: |Slight. 
small stones. | small stones. | small stones. | 
| | | | 
Combate-------------- Moderate: |Moderate: |Severe: |Moderate: 
small stones. | small stones. | small stones. | too sandy. 
| | | 
6": | | | 
Bucklebar-------~---- Slight--------+-----> |Slight--------------- |Moderate: |Slight. 
| | | slope. | 
| | | i 
Hayhook-~----------~- |Slight----------+----- |Slight--------------- |Moderate: Slight. 
{ | slope. 
| | 
Tubac---~------------- |Severe: | Slight--------------- Moderate: Slight. 
| flooding. | | flooding. | 
I | | | 
Te: | | | | 
Caralampi-~---------- | Severe |Severe: Severe: Severe: 
| slope, | slope, slope, slope, 
| small stones. | small stones. small stones. small stones. 
| 


See footnote at end of table. 


Tohono O'odham Nation, 


Arizona 


Table 12.--Recreational Development--Continued 


soil name and 
map symbol 


| Camp areas 


| Picnic areas 


| 


| Playgrounds 


{| Paths and trails 


| 


Se ei 2 a ie a hs i fe a 


Te 
Selevin-------------- 


Kimrose-~------+----- 


at: 
Casa Grande----~------ 


Kamato--~------------+ 


oes 
Casa Grande---~------ 


10*: 
Cellar--------------- 


Lampshire--~------+---- 


Rock outcrop--------- 


11*: 


Chiricahua----------- 


Lampshire---------~-- 


12*; 
Chuichu--------+------ 


See footnote at end o 


|Severe: 

| small stones. 
| 

| 


|Severe: 
small stones, 
cemented pan. 


| excess sodium, 
| excess salt. 

| 

{|Severe: 

| flooding, 

| excess sodium. 
| 

I 


|Severe: 
| excess sodium. 


| excess sodium. 
\ 

|Severe: 

| flooding, 

| excess salt. 

| 

| 


|Severe: 

| slope, 

| small stones, 
| depth to rock. 
I 

| Severe: 

| slope, 

| depth to rock. 
I 

| 


|Severe: 
slope, 
| depth to rock. 


Severe: 
slope, 
large stones. 


Severe: 
slope, 
small stones, 
{| depth to rock. 
| 
| 
|Severe: 
| slope, 
| small stones. 


f table. 


Severe: 
small stones. 


I 

| 

| 

| 

) 

| Severe: 

[ small stones, 
| cemented pan. 
| 

| 

i 

| 

| 

| 

| 

| 


Severe: 
excess sodium, 
excess salt. 


Severe: 
excess sodium. 


Severe: 

excess sodium, 
|Severe: 
excess sodium. 


Severe: 
excess salt. 


I 

| 

| 

| 

| 
|Severe: 

{ slope, 

| small stones, 
| depth to rock. 
| 
| 
| 
\ 


Severe: 
slope, 
depth to rock. 


| 
Severe: 
Slope, 
depth to rock. 


Severe: 

slope, 

large stones. 
| 
|Severe: 
slope, 
| small stones, 
| depth te rock. 


{Severe: 
slope, 
| small stones. 


| 
| 
| 
| Severe: 


| slope, 
| small stones. 


Severe: 

slope, 

small stones, 
cemented pan. 


Severe: 
excess sodium, 
excess salt. 


Severe: 
excess sodium. 


Severe: 
excess sodium. 


Severe: 
excess sodium, 


Severe: 
excess salt. 


Severe: 

slope, 

small stones, 
depth to rock. 


Severe: 
slope, 
small stones, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
large stones, 
slope. 


Severe: 

slope, 

small stones, 
depth to rock. 


Severe: 
slope, 
small gtones. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| 

i 

|Severe: 

| small stones. 
| 

| 

I 


Severe: 
small stones. 
Moderate: 


dusty. 


Moderate: 
dusty. 


{ 
| 
| 
|Slight. 


| 
| 


|Moderate: 
| too sandy. 


|Slight. 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
large stones, 
slope. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


| 
! 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 
| 
| 
| 
| 
| 
| 
I 
! 
| 
| 
! 
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Table 12.--Recreational Development--Continued 


Soil Survey 


sok og Se es Se ee a ee Oe ig 


Soil name and 
map symbol 


Camp areas 


Picnic areas 


Playgrounds 


Paths and trails 


eee eS 


Lars 
Rock outcrop-----7--- 


Combate 


15"s 


Dateland------------- 


Denure--------rr-- enn 


16*: 


Delnorte------------- 


Stagecoach----------- 


17*: 
Delthorny-----------~ 


Caracara--<---*---0-- 


18*: 
Delthorny------------ 


Garzona--~------------ 


Reck outcrop------7--- 


19*: 
Denure------7--77---7 


Momoli-----------7--7 


|Severe: 
slope, 
depth to rock. 


Severe: 

| flooding. 
| 
| 


Severe: 
flooding. 


|Moderate: 
{| small stones. 


Severe: 
small stones, 
| cemented pan. 


Severe: 
| small stones. 


|Severe: 
| small stones, 
depth to rock. 


Severe: 
small stones. 


Severe: 

slope, 

large stones, 
| small stones. 
I 
Severe: 
| slope, 
large stones, 
| small stones. 


| Severe: 
| slope, 
depth to rock. 


| 
|Severe: 
small stones. 


Severe: 
small stones. 


See footnote at end of table. 


|Severe: 
slope, 
depth to rock. 


Moderate: 
dusty. 


Moderate: 
small stones. 


Slight--------------- 


|Moderate; 
| small stones. 


Severe: 

small stones, 
| cemented pan. 
Severe: 
| small stones. 


small stones, 


| 
| 
|Severe: 
| 
| depth to rock. 


Severe: 
small stones. 


Severe: 

slope, 

large stones, 
| small stones. 
| 
Severe: 
| slope, 

large stones, 
small stones. 


Severe: 
slope, 
depth to rock. 


Severe: 
small stones. 


Severe: 
small stones. 


| 
| 
| 
| 
| 
! 
| 
| 
| 


Severe: 
slope, 
depth to rock. 


|Moderate: 
| slope, 
| dusty. 
| 
Severe: 

small stones. 


Moderate: 
| small stones. 


Severe: 
small stones. 


|Severe: 
small stones, 
| cemented pan. 


Severe: 
slope, 
| small stones. 


|Severe: 

| slope, 

small stones, 
depth to rock. 


|Severe: 
| slope, 
small stones. 


|Severe: 
large stones, 
slope, 
small stones. 


Severe: 

large stones, 
slope, 
| small stones. 
| 
|Severe: 

slope, 

depth to rock. 


Severe: 

small stones. 
Severe: 

small stones. 


|Severe: 
slope. 


|Moderate: 

| dusty. 

| 

| 

Moderate: 
too sandy. 


[Slight. 
| 
| 


Slight. 


Severe: 


small stones. 


| 
Severe: 


small stones. 


Severe: 


small stones. 


Severe: 


small stones. 


Severe: 
slope, 
small stones. 


Severe: 

slope, 

small stones. 
| 
| 


| Severe: 
slope. 


Slight. 


Severe: 
small stones. 


| 
| 
| 
| 
| 


Tohono O'odham Nation, 


Soil name and 
map symbol 


20*;: 
Denure-~~------~----- 


2143 


Spudrock------------- 


Rock outcrop--------- 


23": 
Gachado-~------~-~---- 


Lomitas---+---------- 


Glendale 


Arizona 


Table 12.--Recreational Development--Continued 


| Camp areas 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
small stones, 
depth to rock. 


Severe: 
slope. 


Severe: 
| slope, 
| depth to rock. 


| Severe: 
| slope, 
small stones, 
depth to rock. 
| 
Severe: 
slope, 
small stones, 
depth to rock. 


Severe: 
| slope, 


depth to rock. 


Severe: 


flooding. 


|Severe: 

| flooding. 
| 

|Severe: 

| flooding. 
i 

| 


|Severe: 

| flooding, 
| 

|Severe: 

| flooding. 
| 


See footnote at end of table. 


| Picnic areas 


slope, 
small stones. 


| 
| 
| 
| 
| 
| Severe: 

| slope, 

| depth to rock. 
| 

i 

Severe: 

| slope, 

[| small stones, 
| depth to rock. 


|Severe: 
slope. 


| slope, 

| depth to rock. 
| 

| 

Severe: 

slope, 

small stones, 
depth to rock. 


Severe: 

slope, 

small stones, 
depth to rock. 
| 
|Severe: 
| slope, 

depth to rock. 
| 


|Slight---~----------- 
I 
| 


|Moderate: 
dusty. 


|Moderate: 
| too clayey. 


|Moderate: 
| duscy, 


slight~-------------- 


| Playgrounds 


Moderate: 
slope. 


Moderate: 
slope. 

{ 
| 
| Severe: 

slope, 

small stones. 


i 

| 
|Severe: 

| slope, 

{| depth to rock. 
| 
I 


Severe: 
slope, 
small stones, 
| depth to rock. 
| 
Severe: 
slope, 
small stones. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
small stones, 
| depth to rock. 
| 
Severe: 
slope, 
[| small stones, 
| depth to rock. 


{Severe: 
slope, 
| depth to rock. 
| 
Moderate: 
flooding. 


|Moderate: 
| Elooding. 


Moderate: 
too clayey, 
flooding. 

| 

Moderate: 

| flooding. 


{Moderate: 
flooding. 


Paths and trails 


fs gs et 


| 
|Slight. 


Slight. 


Severe: 
| slope, 
small stones. 


Severe: 
| slope. 


Severe: 
| slope, 
small stones. 


l 
|Severe: 
| slope. 


| 


|Severe: 
| slope. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
| small stones. 


|Severe: 
slope. 


|Slighc. 


|Moderate: 

| dust 

| 

|Moderate: 

| too clayey. 
| 

| 


|Moderate: 
| dusty. 


Slight. 


| 
| 
! 
\ 
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Table 12.--Recreational Development--Continuead 


Soil Survey 


a a ee 


Soil name and 
map symbol 


| Camp areas 


Picnic areas 


Playgrounds 


Paths and trails 


ee a a eee 


Glendale 


30*: 
Glendale------~------- 


R235 
Granolite------------ 


Rock outcrop-------7-7 


33%% 
Gunsight----------%--- 


Hayhook 


S68 
Hickiwan------------- 


Severe: 
| Elooding. 


Severe: 
flooding. 


Moderate: 
smail stones. 


Severe: 
flooding. 


Moderate: 
small stones. 


Severe: 

slope, 

large stones, 
| small stones. 


Severe: 
| slope, 
| depth to rock. 


| 
|Severe: 
small stones. 


Severe: 

small stones. 
| 
{Severe: 
flocding. 


| Severe: 
small stones, 
| cemented pan. 


| Severe: 
| small stones. 


| 
|Severe: 
small stones. 


See footnote at end of table. 


|Moderate: 
| dusty. 


|Moderate: 
dusty. 

| 
| 


Moderate: 
small stones. 


Moderate: 
small stones. 


Severe: 

slope, 
| large stones, 
| small stones. 
| 
Severe: 
| slope, 
| depth to rock. 


| Severe: 
small stones. 
| Severe: 
small stones. 


| Slight---~----------- 


|Siighbs--eseses5ere= 


Severe: 
small stones, 
cemented pan. 


Severe: 

smal] stones. 
| 
| 


Severe: 
| small stones. 


|Moderate: 
slope, 
dusty. 


Moderate: 

| slope, 
dusty. 

| 


Severe: 
small stones. 


Moderate: 
slope, 
small stones. 


Severe: 
small stones. 


| 
Severe: 

large stones, 
slope, 

small stones. 


Severe: 
slope, 
depth to rock. 


Severe: 

small stones. 
Severe: 

small stones. 


Moderate: 
small stones, 
flooding. 


Moderate: 
| slope. 


Severe: 
slope, 
small stones, 
cemented pan. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Moderate: 
| dusty. 


|Moderate: 
dusty. 


|Slight. 


|Slight. 


|Slight. 
| 
| 


Severe: 
large stones, 
slope. 


Severe: 
J slope. 


Severe: 
small stones. 


| 

| 

| 

| 

| 
|Slight. 
| 

| 
|slight. 
I 
| 
| 


Slight. 
{ 
| 


Severe: 
| small stones. 


Severe: 
small stones. 


Severe: 
small stones. 


Tohono O’odham Nation, 


Arizona 


Table 12.--Recreational Development--Continued 


Soil name and 
map symbol 


a oe 


39%: 
Kohatk--------------- 


Rock outcrop--------- 


Rock outcrop~-------- 


41’; 


Lampshire--~---------- 


Pantak--~~-------~--- 


See footnote at 


Camp areas 


Severe: 
| slope, 
| large stones, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
| large stones, 
| depth to rock. 


| 
|Severe: 

| Elooding, 
small stones. 


I 
|Severe: 
| Elooding, 
| too sandy. 
| 
| 
Severe: 
slope, 
| large stones, 
| depth to rock. 


| Severe: 
| slope, 
| depth to rock. 


|Severe: 
| slope, 
small stones, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


|Severe: 

| slope, 

small stones, 

depth to rock. 
| 
|Severe: 

slope, 

| small stones, 

| depth to rock. 


end of table. 


Picnic areas 


Severe: 

slope, 

large stones, 
depth to rock. 
Severe: 

slope, 

depth to rock. 


Severe: 

slope, 

large stones, 
depth to rock. 


{Severe: 
small stones. 


| Severe: 
| too sandy. 


| Severe: 

slope, 

| large stones, 
| depth to rock. 


Severe: 
| slope, 
| depth to rock. 


Severe: 
slope, 
small stones, 
depth to rock. 


Severe: 

slope, 
| depth to rock. 
| 
| 


Severe: 
slope, 
depth to rock. 


slope, 
| small stones, 
| depth to rock. 


|Severe: 

| slope, 

small stones, 
depth to rock. 


| Playgrounds 


large stones, 


| 
| 
| 
| Severe: 
| 
| slope, 


Severe; 
slope, 


Severe: 
large stones, 
slope, 


Severe: 
small stones. 


Severe: 
too sandy, 
flooding. 


Severe; 

large stones, 
slope, 

small stones. 


Severe: 
slope, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
slope, 
| small stones, 


Severe: 
slope, 
small stones, 


Severe: 
slope, 


Savere: 
slope, 
small stones, 


Severe: 
{| slope, 
small stones, 


depth to rock. 


depth to rock. 


depth to rock. 


depth to rock. 


| depth to rock. 


{| depth to rock. 


depth to rock. 


depth to rock. 


depth to rock. 


| Paths and trails 


| Severe: 
large stones, 
slope. 
| 


Severe: 
slope. 


Severe: 
| large stones. 


| 
I 
| 
|Severe: 

{| small stones. 
| 

Severe: 

too sandy. 


Severe: 
large stones, 
slope. 


Severe: 
| slope. 


Severe: 
slope, 
small stones. 


|Severe: 
slope. 


Severe: 
| slope. 


|Severe: 
| slope, 
| small stones. 


| 
|Severe: 

| slope, 

| small stones. 
| 

I 
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Soil name and 
map symbol 


Table 12.--Recreational Development--Continued 


| Camp areas 


| Picnic areas 


\ 


| Playgrounds 


Soil Survey 


| Paths and trails 


wad ee eee ee ee ee Ne 


41*: 
Rock outcrop--------- 


44*: 


Stagecoach----------- 


a6": 
Oracle--------------- 


Romero 


Rock outcrop-----~--- 


a7*: 
Pajarito 


Sahuarita 


[Severe: 
| slope, 
depth to rock. 


[Severe: 

| flooding. 
| 

| 


|Severe: 

| small stones. 
| 

| 


|Severe: 
| small stones. 


|Severe: 
| depth to rock. 


| Severe: 

| slope, 

| small stones, 

| depth to rock. 

| 

|Severe: 

{ slope, 

| depth to rock. 

| 

| 
|Slight--------------- 
| 

| 
[Slight 
| 

| 

| 

| 


|Severe: 
| slope, 
| small stones. 


See footnote at end of table. 


| Severe: 
slope, 
depth to rock. 


|Slight 
| 
| 


Slight 


Moderate: 
dusty. 


Severe: 
small stones. 


small stones. 


Severe: 
depth to rock. 


| 
| 
| 
| 
| 
| 
| 
| 
\ 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
I 


|Severe: 

| slope, 

{ small stones, 
| depth to rock. 
| 

|Severe: 

| slope, 

| depth to rock. 
| 

| 


|Slight--------------- 


Severe: 
slope, 
small stones. 


| 

| 

| 

| Severe: 
| slope, 

| depth to rock. 
| 


|Moderate: 
slope, 
small stones. 


Moderate: 
| small stones. 
| 
\Moderate: 

flooding. 
| 
| 
|Severe: 

slope, 
| small stones. 
| 
Severe: 

slope, 

small stones. 


Severe: 
slope, 
small stones, 
| depth to rock. 


Severe: 
slope, 
small stones, 
depth to rock. 


| 
| 
| 
| 
|Severe: 
| slope, 
| depth to rock. 
{ 
| 
|Moderate: 
| slope. 
| 
{Moderate: 
| slope, 
small stones. 


slope, 


| 

| 

| 
|Severe: 
| 

| small stones. 
| 


Severe: 
| slope. 


| 
Slight. 


Slight. 


Slight. 


Slight. 


Moderate: 
} dusty. 


Severe: 
small stones. 


Severe: 
{| small stones. 


Slight. 


Moderate: 
slope. 


Moderate: 
slope. 


stones, 


Tohono O'odham Nation, 


Soil name and 
map symbol 


48°; 
Granolite------------ 


49*; 
Pinamt--~------------ 


Quilotosa 


S1*; 
Quilotosa------------ 


52*: 
Romero--------------- 


Lampshire--~--------- 


Rock outcrop----+---- 


53*: 
Romero-----~---------- 


Rositas 


See footnote at 


Arizona 


Table 12.--Recreational Development--Continued 


| Camp areas 


| slope, 

| small stones. 
| 

| 

| Severe: 

{ small stones. 
I 

| Severe: 

| small stones. 
| 

| Severe: 

small stones, 


| 
| 
| 
| 
| 
| Severe: 


| slope, 
| small stones, 


| depth to rock, 


t 


| Severe: 
| slope, 


| depth to rock. 


|Severe: 
slope, 
small stones, 


|Severe: 
| slope, 
| small stones, 


| depth to rock. 


| Severe: 
| slope, 
| small stones, 


| depth to rock. 


| Severe: 
| slope, 


| depth to rock. 


| 

| 

[Severe: 

| slope, 

| large stones, 
| small stones. 
| 

|Severe: 

| slope, 


| depth to rock. 


|Moderate: 
| too sandy. 


end of table. 


depth to rock. 


| 
| 
| depth to rock. 
| 
| 


| Picnic areas 


slope, 


Severe: 
| small stones, 


Severe: 

| slope, 

| small stones, 
| 


Severe: 
slope, 


Severe: 
| slope, 
| small stones, 


slope, 
small stones, 


small stones, 


slope, 


slope, 
large stones, 
small stones. 


slope, 


| depth to rock. 


depth to rock. 


depth to rock. 


| depth to rock. 


depth to rock. 


depth to rock. 


| Playgrounds 


| 
| 
| 
|Severe: 


slope, 
small stones. 


Severe: 
small stones. 


Severe: 
small stones. 


Severe: 

slope, 

small stones, 
depth to rock. 


Severe: 
slope, 
small stones, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
I 
|Severe: 
| slope, 
| small stones, 
| depth to rock. 
| 
| 
|Severe: 
| slope, 
{| small stones, 
depth to rock. 


| 

| 

|Severe: 

| slope, 

| small stones, 
[| depth to rock. 
| 

| 

| 


Severe: 
slope, 
depth to rock. 


Severe: 

large stones, 
{ slope, 
small stones. 


Severe: 
slope, 
| depth to rock. 


Moderate: 

| slope, 

| small stones, 
| too sandy. 

J 


{ Paths and trails 


slope, 


slope, 


slope, 


Severe: 
slope, 
small stones. 


Moderate: 
too sandy. 
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276 
Soil name and Camp areas 
map symbol | 
i 
§5-----n errr cnr cre crnn |Severe: 
Sasco flooding. 
56*: | 
Soledad-----~----~--- |Moderate: 
| small stones. 
Topawa-~------7-77777- | Severe: 
| small stones. 
| 
St lalalaliii Severe: 
Tatai | flooding. 
| 
58t: { 
Tubac----2eccr rrr Moderate: 
| dusty. 
Tubac-------rcc rrr Severe: 
flooding. 
59*; | 
Tucson~-<-+ +r etc ttt Severe: 
excess sodium. 
Mohall---------5c0+77 Sli ghtsssesssssese 5 
Valencia---~--------7- Severe: 
| flooding. 
| 
60%: 
Vadorsse-esesessnlre Moderate: 
small stones. 
| 
Agustin-----7-- errr rc Moderate: 
| small stones. 
| 
G1------- re rrr crt srt Severe: 
Vecont | Elcoding. 
| 
62sens-eR soe eeccr arses, Moderate: 
Wintersburg dusty. 


Picnic areas 


| 

|Moderate: 
dusty. 

| 


|Moderate: 
small stones. 
| Severe: 

small stones. 


|Moderate: 
{ dusty. 


Moderate: 
dusty. 


Slight 


Severe: 
excess sodium. 


| Slight 


|Moderate: 
| small stones. 


|Moderate: 
{ small stones. 


|Slight 


Moderate: 
dusty. 


| Playgrounds 


Moderate: 
dusty. 

| 

| 


Severe: 
small stones. 


| Severe: 
small stones. 


Moderate: 
| dusty. 


|Moderate: 
| dusty. 


Slight 


Severe: 

small stones, 

| excess sodium, 
| 
|Moderate: 
slope, 

| small stones. 
| 

|Moderate: 

| flooding. 

| 

| 


| Severe: 

| small stones. 
| 

|Severe: 

| small stones. 


|Moderate: 
| small stones, 
| dusty. 
| 


Soil Survey 


| Paths and trails 


Moderate: 
dusty. 


Slight. 

Severe: 

| small stones. 

Moderate: 
dusty. 

Moderate: 


@dusty. 


Slight. 


|Slight. 
| 
| 


|Slight. 
Slight. 


Slight. 
Slight. 
Slight. 


|Moderate: 
dusty. 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Tohono O'odham Nation, Arizona 


(Some terms that describe restrictive soil features are defined in the Glossary. 


Table 13.-~-Building Site Development 


See text 


277 


for definitions of 


“slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation) 
——— a a ee 
| | 
Soil name and Shallow Dwellings Dwellings Small } Local roads |{ Lawns and 
map symbol excavations without with commercial and streets | landscaping 
basements basements buildings 
| | 
| 
abs, t 
AJOUscSas-e<s5555 {Severe: Moderate: Severe: Moderate: Moderate: | Severe: 
| cemented pan. shrink~swell, | cemented pan. | shrink-swell, | cemented pan, small stones. 
| cemented pan. | | slope, | shrink-swell. | 
| | cemented pan. | | 
Pinamt----------- |Moderate: Moderate: Moderate: |Severe: Moderate: | Severe: 
cemented pan, slope. | cemented pan, slope. | slope. small stones, 
slope. | | slope. droughty. 
ane 
Anklam---------+-+- Severe: Severe: Severe: Severe: Severe: Severe: 
depth to rock,| slope. depth to rock,| slope. slope. small stones, 
slope. { slope. droughty, 
| slope. 
| | | | 
Cellar----------- Severe; |Severe: Severe: | Severe: Severe: Severe: 
depth to rock,| slope, depth to rock,| slope, depth to rock,| small stones, 
slope. depth to rock. slope. depth to rock.| slope. droughty, 
| slope. 
| | | 
Rock outcrop--~~--~- Severe: | Severe: | Severe: |Severe: Severe: Severe: 
depth to rock,| slope, | depth to rock,| slope, depth to rock,| depth to rock. 
slope. depth to rock.| slope. depth to rock.| slope. 
| 
Benne nnn n-ne ene Severe: Moderate: | Severe: Severe: Moderate: |Severe: 
Anklam { depth to rock.| slope, depth to rock.| slope. depth to rock,| small stones, 
| depth to rock. slope. droughty. 
| | | | 
ae: | | I | 
Arizo----~------- |Severe: | Severe: |Severe: Severe: Moderate: Severe: 
| cutbanks cave.| flooding. flooding. flooding. | Elooding. | droughty. 
| 
Riverwash~------- [Severe: | Severe: Severe: Severe: | Severe: |Severe: 
| cutbanks cave.| flooding. flooding. flooding. | flooding. droughty, 
I | { | flooding. 
| | 
SA: | { 
Baboquivari--~--- |Severe: Moderate: |Moderate: Moderate: |Moderate: Moderate: 
| cutbanks cave.| shrink-swell. shrink-swell. shrink-swell, shrink-swell. | small stones 
| | slope. | droughty. 
| | 
Combate-----~---- Slight--------- Slight--------- | Slight--------- Moderate: Slight--------- |Moderate: 
| slope. | | small stones, 
| | | droughty. 
| | | I | 
Gt: | | | | | | 
Bucklebar-------- Slight--------- |Moderate: Moderate: {Moderate: Moderate: |Slight. 
| shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell. | 
| | | | 
Hayhook--~-------- Slight~-------- | Slight--------- |Slight--------- | S$light--------- |Slight--------- |Moderate: 
| I | | droughty. 
| | | 


See footnote at end of table. 
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Soil name and 
map symbol 


Ges 
Caralampi 


Selevin---------- 


Kimrose---------~- 


8: 
Casa Grande------ 


Kamato 


OF 
Casa Grande------ 


Rositas 


Lampshire-------- 


Rock outcrop----- 


See footnote at end 


| Shallow 
| excavations 


| 
| 
| 


|Moderate: 
too clayey, 
flooding. 


|Severe: 
{ slope. 
| 
| 
| 


|Moderate: 

| slope. 

| 

| 

| Severe: 

| cemented pan. 
| 

| 

| 


| Slight--------- |Slight--------- 
| | 
| | 
| | 
| | 
|Moderate: | Severe: 
| too clayey, | flooding. 
| flooding. | 
| | 
| | 
|Severe: |Moderate: 
| cutbanks cave.| shrink-swell. 
| | 
|Severe: [Slight--------- 
| cutbanks cave. | 
| | 
| 
Moderate: | Severe: 
| flooding. | flooding 
| 
| | 
|Severe: | Severe: 
| depth to rock,| slope, 
slope. | depth to rock. 
| 
| 
Severe: |Severe: 
depth to rock,| slope, 
) slope. | depth to rock. 
| | 
| | 
| Severe: | Severe: 
| depth to rock,| slope, 
| slope. | depth to rock. 
| | 
| | 
of table, 


Table 13.--Building Site Development--Continued 


| 

| Dwellings 

i without 
basements 


Severe: 
flooding, 
shrink-swell. 


Severe: 


| 
| 
| 
\ 
| 
| 
| 
| slope. 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
shrink-swell, 
slope. 


Severe: 
cemented pan. 


Dwellings | Small 
with | commercial 
basements buildings 
Severe: Severe: 
flooding, flooding, 


shrink-swell. shrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


cemented pan. 


|Severe: Severe: 
slope. slope. 

| 

| 

|Moderate: Severe: 

| slope. | slope. 

| 

1 

| Severe: Severe: 

{ cemented pan. slope, 

| 

| 

| 


shrink-swell. | shrink-swell. 


|Slight--------- Slight--------- 
| 

| 

| 

| 

| Severe: Severe: 

| flooding. flooding. 
| 

| 

| 

|Moderate: |Moderate: 
| 

| 


Slight--------- | Slight--------- 
| 
| 
| 
Severe: | Severe: 
flooding. | flooding. 
| 
| 
|Severe: | Severe: 
| depth to rock,| slope, 
slope. { depth to rock. 
| 
| 
evere: |Severe: 


| 

| 

|s 

| depth to rock,| slope, 

| slope. | depth to rock. 
{ | 

| | 

|Severe: |Severe: 

| depth to rock,| slope, 

| | depth to rock. 
| 

| 


slope. 


Soil Survey 


| Local roads | Lawns and 


shrink-swell. excess sodium. 


| and streets | landscaping 
| | 
| | 
| { 
|Severe: Moderate: 
| shrink-swell, flooding. 
| low strength, | 
| flooding. 
| | 
| | 
|Severe: |Severe: 
| slope. small stones, 
| | droughty, 
| slope. 
| | 
|Moderate: Severe: 
| shrink-swell, small stones, 
| slope. droughty. 
| 
| Severe: Severe: 
| cemented pan. small stones, 
t @roughty. 
| 
| | 
|Slight--------- | Severe: 
| | excess salt, 
| excess sodium, 
| | droughty. 
| 
|Severe: | Severe: 
| low strength, | excess sodium. 
| flooding. | 
| 
| 
|Severe: 
| 
| 


{ 
| 
|Moderate: 
| 
| 


depth to rock,| depth to rock. 
slope. | 
| 
| 


|Slight--------- [Severe: 

| | excess sodium, 
| | droughty. 

| ! 

|Severe: | Severe: 

| flooding. | excess salt. 
| | 

| | 

| Severe: |Severe: 

| depth to rock,| small stones, 
| slope. | droughty, 

| | slope. 

| | 

|Severe: | Severe: 

| depth to rock,| droughty, 

| slope. | slope, 

| | depth to rock. 
| | 

|Severe: |Severe: 

| 

| 

| 

\ 


Tohono O'odham Nation, Arizona 


Soil name and | 
map symbol | 


Table 13.--Building Site Development--Continued 


Shallow | 
excavations | 


Dwellings 
without 


basements 


| 


| 
Dwellings | 
with | 


| 
Lut: | | 
Chiricahua------- |Severe: | Severe: 
| depth to rock,| shrink-swell, 
| slope. { slope. 
| | 
| | 
Lampshire-~------- Severe: | Severe: 
depth to rock,| slope, 
slope. depth to rock. 
12*: { 
Chuichu-~-------- |Severe: Severe: 
| depth to rock,| slope. 
slope, 
| 
Rock outerop----- |Severe: Severe: 
depth to rock, | slope, 
slope. depth to rock. 
13 ------ne-------- Slight--------- Severe: 
Chutum | flooding. 
| 
| \ 
| | 
14---------------- Slight--------- |Severe: 
Combate | flooding. 
! 
| 
15"; | 
Dateland--------- Slight--~------ |Slight--------- 
| 
Denure---------~-- Slight--------- |Slight--------- 
| 
| 
I 
16*; | | 
Delnorte--------- Severe: | Severe: 
cemented pan, | cemented pan, 
{ cutbanks cave. 
| | 
I | 
Stagecoach------- |Severe: |Moderate: 
| cutbanks cave.| slope. 
| | 
I | 
12s | | 
Delthorny-------- | Severe: | Severe: 
{ depth to rock,| depth to rock, 
| cemented pan. | cemented pan. 
| | 
I 
Caracara--------- |Severe: |Moderate: 
| depth to rock, | shrink-swell, 
| cemented pan. slope, 
| depth to rock. 
| 
See footnote at end of table. 


| 
Severe: 
depth to rock, 
| slope, 
shrink-swell. | 
| | 
Severe: 
| depth to rock, 
slope. 


Small 
commercial 


Severe: 


shrink-swell, 
slope. 


|Severe: 


slope, 
depth to rock. 


| 
| 
|Severe: Severe: 
| depth to rock,| slope. 
| slope 
| | 
| Severe Severe: 
| depth to rock,| slope 
| slope depth to rock. 
| 
| Severe: Severe: 
| flooding flooding. 
| 
| 
| | 
Severe: |Severe: 
| flooding. flooding. 
| | 
Slight--------- Slight--------- 
| 
Slight--------- Slight--------- 
| 
| 
Severe: Severe: 
cemented pan. cemented pan. 
| 
| | 
| 
Moderate: |Severe: 
slope, slope. 
Severe: Severe: 
depth to rock,| slope, 
cemented pan. depth to rock, 


Severe: 
depth to rock, 
cemented pan, 


cemented pan. 


Severe: 


slope. 


| 
| Local roads 
| and streets 


Severe: 
shrink-swell, 
slope. 


Severe: 
depth 
slope. 


to rock, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


[Severe: 
| slope, 


| Severe: 
depth to rock, 
| slope. 


|Moderate: 

shrink-swell, 
low strength, 
flooding. 

| 
|Moderate: 
| flooding. 


' 
| 
Slight--------- 


Severe: 
| cemented pan. 


|Moderate: 
{ slope. 


Severe: 
depth to rock, 
cemented pan. 


Moderate: 
depth to rock, 
cemented pan, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Lawns and 
| landscaping 


basements buildings 


Severe: 
| large stones, 
| slope. 


|Severe: 
| small stones, 
slope, 


Severe: 
small stones, 
slope. 


Severe; 


Slight. 


Moderate: 
small stones, 
droughty. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 


Slight. 


Moderate: 
| small stones, 
| droughty. 


|Severe: 

{| small stones, 

| droughty, 
cemented pan. 

| 


|Severe: 
| small stones, 
droughty. 


Severe; 
small stones, 


depth to rock. 


small stones, 


| 

{ 

| 

| 

| 
|Severe: 
| 

| droughty. 
| 

I 

| 


| depth to rock. 


depth to rock. 
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Table 13.--Building Site Development--Continued 


| | 
Soil name and Shallow Dwellings Dwellings Small [| Local roads 
map symbol excavations without with | commercial and streets 
basements | _basements | _buildings 
| 
| 
18*: | | 
Delthorny------7-- Severe: Severe: Severe: Severe: { Severe: 
depth to rock,| slope, depth to rock, | slope, | depth to rock 
cemented pan, depth to rock, {| cemented pan, depth to rock,| cemented pan, 
large stones. cemented pan. slope. cemented pan. slope. 
| 
Garzona--~------- Severe; |Severe: |Severe: Severe: | Severe: 
| depth to rock,| slope, | depth to rock,| slope, depth to rock, 
| slope. { depth to rock.| slope depth to rock.| slope. 
| | | 
| j 
Rock outcrop----- Severe: Severe: Severe: Severe: Severe: 
depth to rock,| slope, depth to rock,| slope, depth to rock, 
slope. depth to rock.| slope. depth to rock.| slope. 
193 | | 
Denure-------~--- Slight--------- |Slight--------- Slight--------- | Slight--------- Slight--------- 
l 
| | 
Momoli---------~- Slight —2sesse Slight------~--- Slight--------- Slight--------- Slight-~------- 
| | 
20°: | 
Denure----------- | Slight--------- Slight--------- Slight ---~----- Slight--------- Slight--------- 
| 
! | 
Pahaka---~------- Slight--------- Slight--------- Moderate: {Slight--------- jSlight--------- 
shrink-swell. | 
| | 
2L8% { 
Dixaleta--------- Severe: Severe: Severe: Severe: | Severe: 
depth to rock,| slope. depth to rock,| slope. | slope. 
slope. slope. | 
| 
Rock outcrop----- Severe: Severe: Severe: | Severe: | Severe: 
| depth to rock,| slope, depth to rock, | slope, | depth to rock, 
slope. depth to rock.| slope. | depth to rock.| slope. 
| 
22% | { 
Fare-crrcsc crore Severe: | Severe: Severe: Severe: |Severe: 
| depth to rock,| slope, depth to rock,| slope, | depth to rock 
slope. depth to rock.| slope. depth to rock.| slope. 
| 
| | 
Spudrock----~----- Severe: Severe: Severe: Severe: |Severe: 
| slope. | slope. slope. slope. | slope. 
| | 
| | 
Rock outcrope----- Severe: | Severe: Severe: Severe: Severe: 
depth to rock,| slope, depth to rock,| slope, depth to rock, 
| slope. depth to rock.| slope. depth to rock.| slope. 
| | 
234: | 
Gachado------~---- Severe: |Severe: Severe: Severe: Severe: 
depth to rock,| slope, depth to rock,| slope, depth to rock, 
slope. depth to rock.| slope. | depth to rock.| slope. 
| 
| 


See footnote at end of table. 


Soil Survey 


Lawns and 
landscaping 


| Severe: 

small stones, 
large stones, 
droughty. 


Severe: 
small stones, 
slope, 
| depth to rock. 


| Severe: 
depth to rock. 


Severe: 
small stones. 


|Severe: 
| small stones. 


Moderate: 
droughty. 


{Slighc. 

| 

| 

| 

Severe: 

small stones, 
droughty, 
slope. 


Severe: 
depth to rock. 


Severe: 

small stones, 

| slope, 

depth to rock. 
| 
Severe: 
droughty, 
slope. 


Severe: 
depth to rock. 


Severe: 
small stones, 
slope, 
depth to rock. 


| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
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Table 13.--Building Site Development--Continued 


| | | | 
Soil name and Shallow Dwellings | Dwellings | Small | Local roads Lawns and 
map symbol | excavations | without | with [commercial | and streets | landscaping 
l basements | basements buildings 
I | | | 
| | | | 
23%: | | | | 
Lomitas---------- {Severe: Severe: |Severe: Severe: Severe: |Severe: 
depth to rock,| slope, | depth to rock,| slope, depth to rock,| small stones, 
slope. depth to rock.| slope. depth to rock.| slope. slope, 
t | It | depth to rock. 
| | | 
Rock outcrop----- Severe: Severe: | Severe: Severe: Severe: Severe; 
depth to rock,| slope, | depth to rock,| slope, depth to rock,| depth to rock. 
| slope. | depth to rock.| slope. depth to rock.} slope. 
| | | 
24~-------~~~------ Moderate: | Severe: | Severe: Severe: Severe; Moderate: 
Gadsden | too clayey, flooding, | flooding, flooding, | shrink-swell, flooding. 
| flooding. shrink-swell. | shrink-swell. shrink-swell. | low strength, | 
i | Elooding. 
| 
259-------4-e+----- Moderate: Severe: |Severe: Severe: Severe: Moderate: 
Gilman | flooding. flooding. | flooding. | £looding. | Elooding. | £looding. | 
| | | 
26---------+------- Moderate: |Severe: Severe: Severe: Severe: | Severe: 
Ginland too clayey, flooding. | flooding. flooding. fleoding. too clayey. 
flooding. 
| 
Co alana al a at ad Moderate: |Severe: Severe: Severe: | Severe: Moderate: 
Glenbar | flooding. | flooding. | flooding. flooding. low strength, flooding. 
| flooding. 
| | 
28---------------- Moderate: |Severe: Severe: |Severe: |Severe: Moderate: 
Glendale flooding. | Elooding. flooding. flooding. low strength, flooding. 
| flooding. 
| | 
29 --- nee nero eee Slight-----~-~--- {Severe: Severe: Severe: Moderate; Slight. 
Glendale | flooding. | flooding. | £looding. shrink-swell, 
| i low strength, 
flooding. | 
{ I 
30°: | 
Glendale--------- Slight--------- Severe: Severe: Severe: Moderate: Slight. 
flooding. | flooding. flooding. shrink-swell, 
{ | | low strength, | 
flooding. | 
i | { 
Pajarito--------- Slight--------- |Slight--------- Slight--------- |Slight--------- |Slight--------- Moderate: 
| | | small stones. 
| | 
Bact | | 
Grabe-~--~------- |Slight--------- | Severe: Severe: Severe: [Moderate: Slight. 
| | flooding. flooding. | flooding. | flooding. | 
i | | i 
Vado------------- Slight--------- | Slight--------- Slight--------- |Slight--------- |Slight--------- | Moderate: 
| | { { small stones, 
{ | | | | droughty. 
| | I 
32: | | i | 
Granolite-------- Severe: | Severe: Severe; Severe: |Severe: | Severe: 
depth to rock, | shrink-swell, | depth to rock,| shrink-swell, | shrink-swell, | small stones, 
large stones, | slope, | slope, slope, | slope, | large stones, 
slope. | large stones. shrink-swell. large stones. | large stones. {| droughty. 
| | | | | 


See footnote at snd of table. 
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i 


Soil name and 
map symbol 


32* 
Rock outc 


338% 
Gunsight 


Hayhook 


36*: 
Hickiwan 


Gunsight 


Momoli 


rop 


| Shallow 
{ excavations 


Severe: 
depth to rock, 
slope. 


| Slight 


Slight 


|Moderate: 

| too clayey, 
| flooding. 

| 

| 
|Slight 
| 

{ 

| 

| Severe: 

| cemented pan. 


|Moderate: 
slope. 


Severe: 
cutbanks cave. 


|Severe: 
depth 
| large 
| slope. 


to rock, 
stones, 


Severe: 
depth 
slope. 


to rock, 


Severe: 

} depth to rock, 
cemented pan, 
large stones. 


{Severe: 
cutbanks cave, 
large stones. 


Severe: 
cutbanks cave. 


Table 13.--Building Site Development--Continued 


{ Dwellings 
without 
basements 


Severe: 
{ slope, 
| depth to rock. 


| Slight 
| 
| 


Slight 


Severe: 
flooding, 
shrink-swell. 


Slight 


Severe: 
cemented pan. 


Moderate: 
slope. 


Severe: 

slope, 

depth to rock, 
large stones. 


|Severe: 
| slope, 
| depth to rock. 


[ Severe: 

| slope, 

| depth to rock, 

cemented pan. 

| 

| 

| Severe: 
flooding, 

| large stones. 

| 

Severe: 
flooding. 


See footnote at end of table. 


| Dwellings 
| with 
basements 


depth to rock, 


| 

| 

| 

| Severe: 
| 

| slope. 
| 


| Severe: 
| £looding, 
shrink-swell, 


Severe: 
cemented pan. 


|Moderate: 
| slope. 

| 

| 
[Slight 
| 


Severe: 

depth to rock, 
slope, 

large stones. 


| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 

| depth to rock, 
| slope, 

| 

Severe: 

depth to rock, 
cemented pan, 
slope. 


Severe: 
flooding, 
large stones. 


|Severe: 
flooding. 


| 
| Small 


| commercial 
buildings 


Local roads 
and streets 


Soil Survey 


Lawns and 
landscaping 


|Severe: 
| slope, 
depth to rock. 


Moderate: 
| slope. 

| 

| 


|Moderate: 

| slope. 

| 

Severe: 
flooding, 
shrink-swell. 


Severe: 
slope, 
cemented pan. 


Severe: 
slope. 


Moderate: 
slope. 


)Severe: 
slope, 
depth to rock, 
| large stones. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock, 
cemented pan. 


Severe: 
flooding, 
large stones. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| flooding. 
| 

| 


Severe: 
depth to rock, 
slope. 


Severe: 

| shrink-swell, 
| low strength, 
| flooding. 


[Slight 
| 
| 
| 


|Severe: 
cemented pan. 


Moderate: 
| slope. 


|Slight 
| 
| 


[Severe: 

{| depth to rock, 
slope, 

{| large stones. 

| 
Severe: 

| depth to rock, 
slope. 

| 
|Severe: 

| depth to rock, 
cemented pan, 

| slope. 


Severe: 
large stones. 


Severe: 
flooding. 


Severe: 
depth to rock. 


| 
| 
| 
| 
| 
| 
| 
| 


\Severe: 

{ small stones, 
| droughty. 

| 

|Severe: 

| small stones. 

| 

Moderate: 
flooding. 


Slight. 


Severe: 

small stones, 
droughty, 
cemented pan. 


}Severe: 
small stones, 
droughty. 


small stones, 
| droughty. 

| 

| 

| Severe: 

| large stones, 


| droughty, 
slope. 


Severe: 
depth to rock. 


Severe: 

large stones, 
droughty, 
slope. 


Severe: 
small stones, 
droughty. 


Severe: 
droughty, 
flooding. 


| 
\ 
| 
| 
| 
| 
| 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Table 13.~--Building Site Development--Continued 


| | | | 
Soil name and Shallow Dwellings | Dwellings | Small Local roads | Lawns and 
map symbol | excavations without | with commercial | and streets | landscaping 
basements basements buildings 
| | 
| | 
39*: | | | | 
Kohatk~---------- | Severe: |Severe: | Severe: Severe: Severe: Severe: 
depth to rock, | slope, | depth to rock, | slope, depth to rock,| large stones, 
| large stones, depth to rock,| slope, | depth to rock,| slope, droughty, 
| slope. | large stones. ] large stones. large stones. large stones. slope. 
| | | ; | 
Rock outcrop----- Severe: Severe: |Severe: Severe: Severe: Severe: 
depth to rock,| slope, | depth to rock,| slope, depth to rock,| depth to rock. 
slope. depth to rock.| slope. | depth to rock.| slope. ( 
| | 
40*: | | 
Lajitas---------- Severe: Severe: | Severe: | Severe: Severe: Severe: 
depth to rock,| slope, | depth to rock,]| slope, depth to rock,| small stones, 
{ slope. depth to rock.| slope. depth to rock.| slope. | slope, 
| | depth to rock. 
| | | 
Bosa-----~------- Severe: Severe: |Severe: | Severe: |Severe: Severe: 
depth to rock,| slope, | depth to rock,| slope, | depth to rock,| slope, 
slope. | depth to rock.( slope. | depth to rock.| slope. | depth to rock. 
| | | | 
Rock outcrop----- Severe: Severe: |Severe: | Severe: |Severe: Severe; 
| depth to rock,| slope, | depth to rock,| slope, | depth to rock,| depth to rock. 
slope. | depth to rock.| slope. depth to rock.| slope. { 
| | | | 
ait: | 1 
Lampshire-------- {Severe: | Severe: |Severe: Severe: |Severe: |Severe: 
| depth to rock,| slope, | depth to rock, | slope, | depth to rock,| small stones, 
| slope. | depth to rock.|[ slope. depth to rock.| slope. | slope, 
| | | | depth to rock. 
| | | | | I 
Pantak--~--------- |Severe: |Severe: | Severe |Severe: | Severe: | Severe: 
depth to rock,| slope, | depth to rock,| slope, | depth to rock,| small stones, 
slope. | depth to rock.| slope | depth to rock.| slope. | slope, 
| | { | | | depth to rock. 
| | | | | 
Rock outcrop----- Severe: | Severe | Severe |Severe: | Severe: Severe: 
| depth to rock,| slope, | depth to rock,| slope, | depth to rock, | depth to rock. 
| slope. | depth to rock.| slope. | depth to rock.| slope. 
| | | | | 
42-~-------------- | Slight--------- |Moderate: Slight--------- |Moderate: |Moderate: Slight. 
Mohall | | shrink-swell. | shrink-swell. | shrink-swell. 
| { | 
43: | | | | 
Mohall-~--------- | Slight--------- |[Moderate: |Slight--------- |Moderate: Moderate: Slight. 
| | shrink~-swell. { shrink-swell. shrink-swell, | 
| | | 
Pahaka----------- Slight --~------ {Slight--------- Moderate: | Slight--------- Slight--------- |Slight. 
| shrink-swell. | | 
| ! | 
44ar: | | [ | 
Mohal1]--~-------- Slight--------- |Moderate: Slight~--------- |Moderate: Moderate: |Slighc. 
| shrink-swell. | shrink-swell, | shrink-swell. | 
| | | | 
Trix------------- Moderate: | Severe: Severe: | Severe: |Severe: |Moderate: 
flooding. | Elooding. | flooding. | flooding. | £leoding. | flooding. 
\ | | | | 


See footnote at end of table. 
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Table 13.--Building Site Development--Continued 


Soil Survey 


i Se — SSS Sa 


Soil name and 
map symbol 


Stagecoach 


Romero 


Rock outcrop 


474; 
Pajarito 


Sahuarita 


48*: 
Pantano 


Granolite 


49°: 
Pinamt 


Quilotosa 


Sits 
Quiloctosa-------- 


Shallow 
excavations 


Severe: 
| cemented 


pan. 


| Severe: 
| cutbanks 


|Severe: 
{ depth 


cave. 


to rock. 
| 
| 


Severe: 
depth 
slope. 


to rock, 


Severe: 
depth 
slope. 


to rock, 


| Slight 


| Slight 


| Severe: 
| depth 
slope. 


to rock, 


Severe: 
depth 
| slope. 
| 


to rock, 


|Moderate: 
| large stones. 


{Slight 


Severe: 
depth to rock. 


Severe: 
depth to reck, 
slope. 


| 
| 


Dwellings 
without 
basements 


Moderate: 
shrink-swell, 
slope, 
cemented pan. 


Moderate: 
slope. 


Moderate: 
shrink-swell, 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
shrink-swell, 
slope. 


Moderate: 
large stones. 


Severe: 
depth to rock. 


Severe: 
slope, 
depth to rock. 


See footnote at end of table. 


| | 

| Dwellings Small [| Local roads 

| with commercial and streets 

basements buildings 

I | 

| | 

| | 

| Severe: Severe: Moderate: 

| cemented pan. | slope. cemented pan, 

{ | shrink-swell, 

| slope. 

| | 

|Moderate: Severe: Moderate: 

| slope. slope. slope. 

| | 

| | 

| | 

|Severe: Severe: |Moderate: 

| depth to rock.| slope. | depth to rock, 

| | shrink-swell, 

| | slope. 
| 

|Severe: | Severe: |Severe 

| depth to rock,| slope. | slope 
slope. | 

\ | 
| 

Severe: Severe: {Severe 
depth to rock,| slope, | depth to rock 
slope. depth to rock.| slope 

| | 

| | 
|Slight--------- |Slight--------- |Slight-~------- 
| | | 
|Slight--------- Slight--------- Slight--------- 
| | 

Severe: Severe: Severe: 

| depth to rock,{ slope. slope. 

| slope. 

| 

|Severe: Severe: | Severe: 

{ depth to rock,| shrink-swell, | shrink-swell, 
slope, | slope. | slope. 
shrink-swell. | 

| 
Moderate; |Moderate: 


| 

| 

| 
|Moderate: 
| large stones. 
| 

| 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


| large stones. 
| 
| 


large stones. 


Moderate: |Slight--------- 
slope. | 
| 
Severe: |Severe: 
slope, | depth to rock. 
depth to rock. | 
| 
| 
Severe: |Severe: 
slope, | depth to rock, 
depth to rock.| slope. 
| 
| 


| Lawns and 
landscaping 


Severe: 
small stones, 
| droughty. 


Severe: 
{ small stones, 
droughty. 


Severe: 
depth to rock. 


| Severe: 

| small stones, 
slope, 

depth to rock. 
| 
Severe: 

| depth to rock. 


Severe: 

| small stones, 
droughty, 
slope. 

| 
|Severe: 

small stones, 
| droughty, 
slope. 


Severe: 
small stones, 
droughty. 


Severe: 
small stones. 


Severe: 
small stones, 
droughty. 


Severe: 

small stones, 
droughty, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
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Table 13.--Building Site Development--Continued 


| | 
Soil name and Shallow | Dwellings | Dwellings Small 
map symbol excavations | without with commercial 
basements basements buildings 
| | 
| 
51+: | 
Rock outcrop-----~ |Severe: | Severe: Severe: Severe: 
| depth to rock,| slope, depth to rock,| slope, 
slope. | depth to rock.| slope. | depth to rock. 
| | | 
Vaiva------------ |Severe: | Severe: Severe: |Severe: 
depth to rock,| slope, | depth to rock,| slope, 
slope. depth to rock.| slope. { depth to rock. 
| | 
| \ 
S2*: | 
Romero~-----~---- Severe: Severe: | Severe: Severe: 
depth to rock,| slope. | depth to rock,]| slope. 
slope. | slope. 
| 
| 
Lampshire-~------- Severe: Severe: | Severe: Severe: 
| depth to rock,| slope, | depth to rock,| slope, 
| slope. depth to rock.| slope. depth to rock, 
| | 
Rock outcrop----- |Severe: |Severe: Severe: | Severe: 
| depth to rock,| slope, depth to rock,| slope, 
slope. depth to rock.| slope. | depth to rock, 
| 
53°: | | 
Romero--~~-~----- Severe: |Severe: Severe: Severe: 
depth to rock,| slope. depth to rock,| slope. 
slope. | slope. 
| 
Rock outcrop----- Severe: Severe: |Severe Severe: 
| depth to rock,| slope, depth to rock,| slope, 
slope. depth to rock.| slope depth to rock. 
54----------~----- Severe: Slight--------- |Slight--------- Slight--------- 
Rositas cutbanks cave. 
| | 
§5---------------- Moderate: Severe: | Severe: Severe: 
Sasco cutbanks cave.| flooding. | flooding. flooding. 
| 
56*: | | 
Soledad---------- Slight~-------- Slight--------- | Slight-----~---- Slight--------- 
| | 
Topawa----------- |Moderate: Moderate: |Moderate; Moderate: 
| large stones. shrink-swell, large stones. | shrink-swell 
large stones. | large stones. 
| | 
§7---------------- | Slight--------- Severe: Severe: |Severe: 
Tatai | flooding. flooding. | Elooding. 
| 
| | | 
58"; | | I 
Tubac-~---------- Moderate: Severe: |Moderate: |Severe: 
too clayey. shrink-swell, shrink-swell. | shrink-swell 
| | | 
! | 


See footnote at end of table. 


| Local roads 
| and streets 


Severe: 
depth to rock, 
slope. 


Severe: 
depth 
slope. 


to rock, 


| 
| 
| 
! 
| 
| 
| 
| 
| 
| 


Severe: 
Slope. 


Severe: 
depth 
slope. 


to reck, 


Severe: 
depth 
| slope. 


to rock, 


| 
|Severe: 
| slope, 


|Severe: 
depth to rock, 
| slope. 


Moderate: 
flooding. 


|Moderate: 
| shrink-swell, 
| large stones. 


|Moderate: 
shrink-swell, 
flooding. 


Severe: 
| shrink-swell, 
| low strength. 


| Lawns and 
landscaping 


Severe: 
depth to rock. 


| Severe: 

small stones, 
slope, 

depth to rock. 


Severe: 

| small stones, 
slope, 

| depth to rock. 


|Severe: 

| small stones, 

| slope, 

| depth to rock. 
I 


Severe: 
depth to rock. 


Severe; 
small stones, 
droughty, 
slope. 


| Severe: 
depth to rock. 


|Moderate: 
| droughty. 


|Slight. 


Severe: 
droughty. 


Severe: 

small stones, 
droughty. 

| 


Slight. 


Slight. 
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I 
I | | | | 
Soil name and | Shallow | Dwellings | Dwellings Small | local roads | Lawns and 
map symbol | excavations | without | with commercial | and streets | landscaping 
basements basements buildings 
| | | | | 
| | | | | 
58*: | | | | | 
Tubac---------- |Moderate: | Severe: | Severe: Severe: |Severe: {Slight. 
too clayey. | flooding, | flooding. flooding, | shrink-swell, | 
| shrink-swell. shrink-swell. low strength. | 
| [ | | | 
59 | | | | | 
Tucson--------- Slight-------- |Slight--------- Slight--------- |Slight--------- |Slight--------- |Severe: 
| | | | excess sodium. 
| | | 
Mohall--~------- Slight-------- |Moderate: Slight--------- |Moderate: Moderate: |Slight. 
| | shrink-swell. | shrink-swell. | shrink-swell. | 
| | | | | 
Valencia-~------ [Severe: |Severe: Severe: |Severe: Severe: |Moderate: 
cutbanks cave.| £looding. flooding. | flooding. flooding. | flooding. 
| | | | 
60°: | | | | 
Vado----------- |Slight-------- |Slight--------- Slight-~-------- |Moderate: Slight--------- |Moderate: 
| | | slope. i [| small stones, 
| | | | droughty. 
| J | | 
Agustin-------- Slight~------- [Slight--------- Slight~-------- |Slight--------- | Slight--------- {Moderate: 
| | | [| small stones, 
| | | | | droughty. 
| | | | 
61--------- een n ee |Moderate: |Severe: Severe: |Severe: | Severe |Slight. 
Vecont too clayey. | flooding, | flooding, | flooding, shrink-swell, | 
| shrink-swell. | shrink-swell. | shrink-swell. | low strength. | 
| | | | 
62Q-------------- |Slight-------- |Moderate: |Moderate: |Moderate: |Moderate: |Slight. 
Wintersburg | shrink-swell. | shrink-swell. | shrink-swell. shrink-swell, | 
{ | | low strength. | 


a I ee 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Table 14.--Sanitary Facilities 


{Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
“slight,” “good, and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


Soil name and Septic tank Sewage lagoon | Trench Area Daily cover 
map symbol | absorption areas sanitary sanitary for landfill 

ee ed eS ns ee = landfill dandfil) J 

| 
| 
1 
Ajo---------------- Severe: Severe: Severe: Slight----------- Poor: 
| cemented pan, cemented pan. { cemented pan. cemented pan, 
| percs slowly. | large stones. 
| | { | | 
Pinamt------------- Severe: Severe: Severe; Moderate: Poor: 
| percs slowly. slope. | cemented pan. slope. | small stones. 
| 

ae: | | | 

Anklam------------- Severe: Severe: Severe: Severe: Poor: 

depth to rock, depth to rock, depth to rock, | slope, | depth to rock, 
slope. slope. | slope. depth to rock, small stones, 
| slope. 
| | | 
Cellar------------- Severe: | Severe: | Severe: Severe: Poor: 
| depth to rock, | depth to rock, | depth to rock, slope, depth to rock, 
{ slope. | slope. slope. | depth to rock. seepage, 
small stones. 
Rock outcrop------- |Severe: Severe: Severe: Severe: Poor: 
| depth to rock. depth to rock, depth to rock. depth to rock. depth to rock, 
| slope, | slope. 
| | 

3------------------- Severe: Severe: Severe: Moderate: Poor: 

Anklam depth to rock. depth to rock, depth to rock. {| slope, | depth to rock, 
| slope. depth to rock. small stones. 
| 

at: | | | 

Avizo---~---~------- | Severe: Severe: Moderate: |Moderate: |Poor: 

poor filter. | seepage. flooding, | flooding. | seepage, 
[| too sandy. small stones. 
| | | 

Riverwash---------- Severe: |Severe: |Severe: Severe: Poor: 

flooding, | seepage, | flooding, flooding, | seepage, 
{| poor filter. | Elocding. | seepage, seepage, toe sandy, 
| too sandy. | small stones. 
I | 
phaae | 
Baboquivari-------- Severe: Severe: Slight----------- Slight-~---------- | Poor: 
percs slowly. seepage. | thin layer. 
| 

Combate------------ Slight----------- | Severe: | Slight----------- Slight----------- Poor: 

| seepage. i seepage. 
I | | 
ore | | 
Bucklebar----~------- Moderate: Moderate: Slight----------- |Slight----------- |Good. 
percs slowly. | seepage, 
slope. | 
| { 
Hayhook~~-~-------~-- | Slight----------- | Severe: Slight---------~-- Slight----~------- Good. 
| | seepage. | | 
i 
Tubac------+------- Severe: Severe: | Severe: | Severe: Poor: 
flooding, flooding. flooding. | £looding. hard to pack. 
percs slowly. | 
| 


See footnote at end of table. 
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i 


Soil name and 
map symbol 


7: 
Caralampi---------- 


Selevin-------~---- 


Kimrose------------ 


Bt: 
Casa Grande-------- 


ge 


Lampshire---~------ 


Rock outcrop------- 


ps he 
Chiricahua--------- 


Lampshire-~--------- 


See footnote at end of table. 


Table 14.--Sanitary Facilities--Continued 


Septic tank 
| absorption 
fields 


Severe: 

percs slowly, 
slope. 
| 
|Severe: 
percs slowly. 


Severe: 
| cemented pan. 


Severe: 
percs slowly. 


|Severe: 
| flooding, 
percs slowly, 


| Severe: 
| percs slowly. 


| Severe: 
poor filter. 


| Severe: 
flooding, 
percs slowly. 


Severe: 
depth 
slope. 


to rock, 


Severe: 
depth 
| slope. 


to rock, 


Severe: 


depth to rock. 


|Severe: 
depth 
slope. 


to rock, 


|Severe: 
depth 
slope. 


to rock, 


Sewage lagoon 
areas 


Severe: 
slope. 


Severe: 
seepage, 
| slope. 


Severe: 
seepage, 

| cemented pan, 
| slope. 


|Severe: 
flooding. 


| 
! 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
| seepage, 
| flooding. 


Severe: 
| depth to 
| slope. 


rock, 


[Severe: 
{ depth 
slope. 


to rock, 


|Severe: 
{ depth 
slope. 


to rock, 


Severe: 
| depth 
slope. 


toa rock, 


|Severe: 
| depth 
slope. 


to rock, 


} 
| 
| 
! 


Trench 
sanitary 
landfill 


Severe: 
Slope. 


Moderate: 
slope. 


Severe: 
cemented pan. 


Severe: 
flooding, 
excess salt. 


Severe: 
excess salt. 


Severe: 
too sandy. 


Severe: 
flooding. 


Severe: 
depth 
slope. 


to rock, 


Severe: 
depth 
slope. 


cto rock, 


Severe: 


depth to rock. 


Severe: 
depth 
slope. 


to rock, 


Severe: 
depth 
slope. 


to rock, 


Area 
sanitary 
landfill 


|Severe: 
| slope. 


|Moderate: 
| slope. 


| Moderate: 
| slope, 
cemented pan. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
slope, 


depth to rock. 


Severe: 
slope, 
depth to rock. 

| Severe: 


| depth to rock. 


Severe: 

{| slope, 
depth ro rock. 
Severe: 

| slope, 


depth to rock. 


Soil Survey 


Daily cover 
| for landfill 


Poor: 

| small stones, 
| slope. 

| 
Poor: 

| seepage, 
small stones. 


| Poor: 

cemented pan, 
| seepage, 
small stones. 


Good. 


Good. 


Good. 


Poor: 
seepage, 
too sandy. 


Good. 


Poor: 

| depth to rock, 
| seepage, 

{ small stones. 


| Poor: 
| depth 
slope. 


to rock, 


[Poor: 
depth 
| slope. 


to rock, 


to rock, 


to rock, 


Soil name and 
map symbol 


fields 


12°: 
Chuichu-----~+------ 


visa an 


Tens 


Stagecoach------~--- 


La; 


Delthorny~---------- 


Caracara--------~-- 


18*; 
Delthorny----~----- 


Rock outcrop------- 
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Table 14.--Sanitary Facilities--Continued 


f 


Septic tank 
absorption 


|Severe; 


depth to rock, 
slope. 


Severe: 


depth to rock. 


Moderate: 


flooding, 
percs slowly. 


Moderate: 


flooding. 


Moderate: 


percs slowly. 


Severe: 


cemented pan, 
poor filter. 


Moderate: 


slope. 


Severe: 


depth to rock, 
cemented pan. 


|Severe: 


depth to rock, 
cemented pan, 
percs slowly. 


|Severe: 


depth to rock, 
cemented pan, 
Slope. 


Severe : 


depth 
slope. 


to rock, 


Severe: 


depth to rock. 


See footnote at end of table. 


{ 
| Sewage lagoon 
areas 


Severe: 
| depth to rock, 
| slope. 


Severe: 
depth 
slope. 


to rock, 


|Moderate: 
| seepage, 
slope. 


Severe: 
| seepage. 


| Severe: 
| seepage. 


Severe: 
seepage. 


Severe: 
| seepage, 
| cemented pan. 


Severe: 
seepage, 
slope. 


|Severe: 
depth to 
cemented 
slope. 


rock, 
pan, 


|Severe: 
| depth to 
cemented 
| slope. 
| 
i 


rock, 
pan, 


Severe: 
depth to 
cemented 

| slope. 


rock, 
pan, 


Severe: 
| depth to 
| slope, 
large stones. 


rock, 


Severe: 
depth to rock, 
slope. 


Trench 
sanitary 
landfill 


|Severe: 
| depth to rock, 
slope. 


Severe: 
| depth to 


rock. 


Moderate: 
flooding. 


Moderate: 
| flooding. 


| 
|Slight----------- 


Severe: 
cemented pan, 
| too sandy. 


| 
Moderate: 
| slope. 


Severe: 
depth to 
cemented 


rock, 
pan. 


Severe: 
depth to 
cemented 


rock, 
pan. 


| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 
{ depth to rock, 
| cemented pan, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 


slope. 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 
depth to rock. 


| Area 
| sanitary 
landfill 


Daily cover 
| for landfill 


I 
Severe: 
| slope, 
| depth to rock. 


|Severe: 
depth to rock. 


| 
|Moderate: 
flooding. 


Moderate: 
flooding. 


Moderate: 
slope. 

| 

| 


[Moderate: 
| slope, 


| depth to rock. 


Moderate: 
slope, 


depth to rock. 


Severe: 
slope, 


depth to rock. 


rock. 


rock. 


[= 


Poor: 

| depth to rock, 
small stones, 
slope. 


Poor: 
depth 
slope. 


to rock, 
| 
Good. 
| 
| 
|Poor: 

seepage. 


Good. 


| Fair: 
small stones. 


Poor: 

| cemented pan, 
| too sandy, 
small stones. 


Poor: 
seepage, 
small stones. 


| Poor: 


depth to rock. 


to rock, 
stones. 


to rock, 
stones, 


to rock, 
stones, 


to rock, 
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fable 14.--Sanitary Facilities--Continued 


NN 


| | 
Soil name and { Septic tank | Sewage lagoon | Trench Area Daily cover 
map symbol absorption | areas sanitary sanitary for landfill 
fields landfill land£ill 
| | 
| | 
19*; 
Denure------~------ Slight----------- | Severe: Slight----------- | Slight----------- Fair: 
| seepage. { small stones. 
| 
Momoli------~------ |Slight----------~- Severe: Slight----------- Slight----------- Poor: 
| seepage. | seepage, 
{ | small stones. 
| 
20%: | 
Denure--------c-7 > {Slight----------- Severe: Slight----------- |Slight----------- Fair: 
seepage. small stones. 
| I 
Pahaka--~-------77-77 |Severe: Severe: Slight--- 
percs slowly. seepage. 
| | 
alt: | | | 
Dixaleta----------- Severe; Severe: Severe: Severe: {| Poor 
depth to rock, depth to rock, depth to rock, slope, | depth to rock, 
| slope. slope. slope. depth to rock. | slope 
| | 
Rock outcrop------- Severe: |Severe: |Severe: Severe: | Poor: 
| depth to rock. depth to rock, | depth to rock. depth to rock. | depth to rock, 
| | slope. | | slope 
| | 
22%: I | | 
Par---7 +--+ otc rrr Severe: Severe: Severe: Severe: | Poor 
depth to rock, depth to rock, depth to rock, depth to rock, depth to reck, 
slope. | slope. seepage, | slope. slope. 
slope. | 
| | 
Spudrock----------7- Severe: [Severe: Severe: |Severe: Poor: 
depth to rock, | seepage, depth to rock, depth to rock, depth to rock, 
slope. depth to rock, seepage, seepage, seepage, 
slope. slope. slope. small stones. 
| 
Rock outcrop------7- Severe: Severe: |Severe: | Severe: Poor: 
depth to rock. depth to rock, depth to rock. depth to rock. depth to rock, 
| slope. | | | slope. 
| | 
234: | | I 
Gachadossss-Se7ers= Severe: Severe: Severe: Severe: | Poor 
depth to rock, depth to rock, depth to rock, slope, { depth to rock, 
| slope. slope. slope. depth to rock. | small stones, 
| | | slope 
| | | 
Lomitas------------ |Severe: Severe: Severe: Severe: | Poor 
depth to rock, | depth to rock, | depth to rock, slope, | depth to rock, 
slope. slope. | slope. depth to rock. [| small stones, 
| slope 
| 
Rock outcrop----~--- Severe: |Severe: Severe: | Severe: | Poor 
depth to rock. depth to rock, depth to rock. depth to rock. | depth to rock, 
| slope. \ | slope 
| | | 
B4-- nn eee nr re Severe: Severe: Severe: Severe: | Poor: 
Gadsden | flooding, flooding. £Elooding. flooding. | hard to pack. 
{| percs slowly. | 
| | | 
{Wate sss eatS ores tee | Severe: Severe: Severe: Severe: |Good 
Gilman { Elooding. flooding. flooding. | £looding. | 
| | 


See footnote at end of table. 
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Soil name and 


Table 14.--Sanitary Facilities--Continued 


Septic tank 


Sewage lagoon 


map symbol absorption | areas 
fields 
| 
| | 
26~-------~---- Severe: | Severe: 
Ginland flooding, flooding. 
percs slowly. 
2] enn ne ween nnn Severe: Severe: 
Glenbar flooding, flooding. 
percs slowly. 
28~------------ Severe: Severe: 
Glendale { flooding, flooding. 
| percs slowly. 
| 
29----~-------- |Severe: Moderate: 
Glendale percs slowly. seepage 
| slope. 
| 
30*: 
Glendale------ Severe: Moderate; 
peres slowly. | seepage, 
| | slope. 
Pajarito------ Slight-------~--- Severe: 
| | seepage. 
| | 
Saks t 
Grabe--------- Moderate: |Moderate: 
| flooding, | seepage, 
| percs slowly. | slope. 
I 
Vado-~--------- Slight----------- | Severe: 
| seepage. 
| 
Behe 
Granclite Severe: Severe: 
depth to rock, depth to rock, 
slope, 


Rock outcrop 


33% 


Gunsight------ 


Rillito------- 


Hayhook 


Slight----------- 


|Moderate: 


{Severe: 


large stones. 


| Severe: 


| 

i 

| 

| 

| 
slope, ! 
| 

| 

| 
depth to rock. | 
| 

| 
| 
percs slowly. | 


flooding, 
percs Slowly. 


See footnote at end of table. 


large stones. 


Severe: 
depth to rock, 
slope. 


Severe: 
seepage, 


Moderate: 
seepage, 
slope. 


Severe: 


flooding. 


Severe: 
seepage. 


depth to rock. 


[Moderate: 


large stones. 


|Slight----------- 


Severe: 
flooding. 


depth to rock. 


| Severe: 


| 
| 
| 


flooding. 


| Slight----------- 


| 
| 


| Trench Area | Daily cover 
sanitary | sanitary | for landfill 
landfill landfill 
| | 
Severe: Severe: [Good 
flooding. flooding. 
| 
Severe: |Severe: |Good, 
{| fleoding. Elooding. 
| 
Severe: Severe: Good. 
flooding. flooding. 
| 
Moderate: Moderate: Good. 
| flooding. flooding. 
| 
Moderate: Moderate: Good. 
flooding. | flooding. | 
| 
Slight----------- {Slight----------- Pair: 
| [| small stones. 
| | 
| 
|Moderate: Moderate: Good. 
| flooding. flooding. | 
| | 
| 
|Slight----------- Slight----------- | Poor: 
| seepage, 
| | | small stones. 
| | | 
| 
| Severe: Severe: Poor: 
| depth to rock, | slope, { depth to rock, 
| slope, | depth to rock. | hard to pack, 
| large stones. | | large stones. 
| | 
| Severe: Severe: Poor: 


| depth to rock, 
| slope. 


Poor: 
small stones. 


Fair: 
small stones. 


Poor: 
hard to pack. 


|Good. 
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Table 14.--Sanitary Facilities--Continued 
a 
| i | 
Soil name and Septic tank Sewage lagoon Trench Area | Daily cover 
map symbol absorption areas sanitary sanitary for landfill 
fields landfill landfill 
i | | | 
| | | 
q6% 
Hickiwan~~--------- Severe: Severe: Severe: |Moderate: | Poor: 
cemented pan. seepage, | cemented pan. | slope. | cemented pan, 
cemented pan, seepage, 
slope. | | small stones. 
Gunsight~---------- Moderate: Severe: Moderate: Moderate: |Poor: 
| slope. seepage, | slope, | slope. | small stones. 
| slope. | large stones. | 
| | 
Momoli------------- | Severe: | Severe: Severe: Slight----------- | Poor: 
| poor filter. seepage, | too sandy. | seepage, 
| slope. { too sandy, 
| | small stones. 
{ | 
37*: | | | 
Hyder-------------- | Severe: |Severe: |Severe: Severe: Poor: 
| depth to rock, | depth to rock, | depth to rock, | slope, depth to rock, 
slope, slope, | slope, | depth to rock. slope. 
large stones. | large stones. | large stones. | 
| | | 
Rock outcrop------- |Severe: Severe: Severe: Severe: Poor: 
| depth to rock. depth to rock, depth to rock. depth to rock. depth to rock, 
slope. slope. 
GuvGer cose rr crt Severe: Severe: Severe: Severe: Poor: 
| depth to rock, depth to rock, depth to rock, slope, | depth to rock, 
cemented pan, cemented pan, cemented pan, depth to rock. large stones, 
slope. slope. slope. slope. 
38%: 
Keysto------------- Severe: Severe: |Severe: |Moderate: |Poor: 
poor filter, | seepage, large stones. | flooding. | seepage, 
| large stones. | large stones. | | large stones. 
| | 
Riverwash-------~-7- Severe: Severe: | Severe: Severe: | Poor 
flooding, seepage, flooding, flooding, | seepage, 
poor filter. flooding. | seepage, | seepage. | too sandy, 
| too sandy. | | small stones. 
| | 
39% | | 
Kohatk-----------7- Severe: |Severe: | Severe: |Severe: [Poor: 
| depth to rock, depth to rock, | depth to rock, | slope. { depth to rock, 
slope, slope, slope, depth to rock. | slope 
large stones. | large stones. large stones | { 
| | | 
Rock outcrop------- | Severe: Severe: |Severe: | Severe: | Poor: 
depth to rock. | depth to rock, | depth to rock. | depth to rock. | depth to rock, 
| slope. | | slope 
I | | | 
40°: | | | 
Lajitas------------ Severe: | Severe: Severe: | Severe: | Poor: 
depth to rock, | depth to rock, | depth to rock, | slope, | depth to rock, 
slope. | slope. | slope. | depth to rock. | slope 
| | | | 
Bosa-----~--------- Severe: | Severe: Severe: | Severe: | Poor: 
| depth to rock, | depth to rock, depth to rock, | slope, { depth to rock, 
| slope. | slope. slope. | depth to rock. | slope 
| I | 


See footnote at end of table. 
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Table 14.--Sanitary Facilities--Continued 


! | | 
Soil name and Septic tank Sewage lagoon Trench | Area | Daily cover 
map symbol absorption | areas sanitary | sanitary | for landfill 
fields landfill | landfill | 
| i | 
I | | | 
40°: | I | 
Rock outcrop------~- Severe: | Severe: | Severe: | Severe | Poor 
depth to rock. | depth to rock, depth to rock. | depth to rock. | depth to rock, 
| slope. { { | slope 
| | 
ait: | | | l 
Lampshire---------- Severe: | Severe: | Severe | Severe | Poor 
depth to rock, | depth to rock, | depth to rock, | slope, | depth to rock, 
slope. slope. | slope | depth to rock. | slope. 
| | 
Pantak------------- Severe: Severe: | Severe: | Severe [Poor 
| depth to rock, depth to rock, depth to rock, | slope, | depth to rock, 
slope. slope. slope. | depth to rock. | small stones, 
| | slope 
i i 
Rock outcrop------- Severe: Severe: Severe: |Severe: | Poor 
depth to rock. depth to rock, depth to rock. | depth to rock. | depth to rock, 
slope. | slope 
| 
42----+------------- |Severe: Moderate: |Slight---~------- Slight----------- Good, 
Mohall percs slowly. seepage. { | 
| { | I 
ast: | | | 
Mohal]--~----------- | Severe: Moderate: |Slight----------- Slight----------- Good 
percs slowly, { seepage, | | 
| slope. { | | 
| | | | | 
Pahaka-----~~------ | Severe: Severe: |Slight----------- Slight----------- Good. 
percs slowly. | seepage. | | 
| | | | | 
44+: | | ! 
Mohal]------------- Severe: |Moderate: |Slight----------- |Slight----------- |Good. 
percs slowly. | seepage. | 
| | 
Trix-e~------------ Severe: | Severe: Severe: | Severe: Good. 
flooding, | flooding. flooding. flooding. | 
percs slowly. | 
| 
45*: | 
Nahda---~--~--------- Severe: Severe: | Severe: Moderate: Poor: 
cemented pan, | cemented pan, | cemented pan. ‘| slope. cemented pan, 
percs slowly. | slope. | { small stones. 
| | 
Stagecoach----~---- Moderate: Severe: |Moderate: |Moderate: | Poor 
| slope. seepage, slope. | slope. | seepage, 
| slope. | small stones. 
| | | 
46*: | | 
Oracle------------- Severe: Severe: Severe: |Moderate: [Poor 
depth to rock. depth to rock, depth to rock. | slope. | depth to rock, 
| slope. | | small stones. 
j | I 
Romero~------------ Severe: |Severe; Severe: |Severe: | Poor 
depth to rock, | depth to rock, depth to rock, | slope. | depth to rock, 
slope. | slope. slope. | | slope 
| | I 
Rock outcrop------- | Severe; |Severe: |Severe: | Severe: | Poor 
| depth to rock. | depth to rock, depth to rock. | depth to reck. | depth to rock, 
| | slope. | | slope 
| | | 


See footnote at end of table. 
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Soil name and 
map symbol 


47t: 
Pajarito----------> 


Sahuarita 


48": 
Pantano 


Granolite 


Quilotesa 


Sit: 
Quilotosa 


52": 
Romero 


Lampshire---~------ 


Rock outcrop------- 


Table 14.--Sanitary Facilities--Continued 


Septic tank 
absorption 
fields 


|Severe: 


percs slowly. 


Severe: 
depth 
slope. 


to rock, 


Severe: 
depth 
| slope. 


to rock, 


Moderate: 
large stones. 


|Severe: 


depth to rock. 


| Severe: 


| depth to rock, 


|Severe: 


| depth to rock. 


to rock, 


| Severe: 
| depth 
slope. 


to rock, 


| 
{Severe: 
| depth 

| slope. 


to rock, 


Severe: 
| depth 
J 
| 


to rock, 


See footnote at end of table. 


Sewage lagoon 
areas 


|Severe: 
| seepage. 


|Moderate: 
| seepage, 
{ slope. 


Severe; 
depth 
| slope. 


to rock, 


| Severe: 
depth 
slope. 


to rock, 


| Severe: 
| seepage. 


| Severe: 
seepage. 


|Severe: 

| seepage, 

| depth to 
slope. 

| 


| Severe: 
seepage, 
depth to 
slope. 


rock, 


rock, 


| Severe: 
| depth to 
slope. 


rock, 


| 

| Severe: 

{ depth to rock, 
| 

| 


slope. 


Severe: 
| depth to 
| slope. 


rock, 


| Severe: 
| depth to 
slope. 


rock, 


Severe: 
| depth to 
slope. 


rock, 


| Trench 
sanitary 
landfill 


Severe: 
depth to rock, 
slope. 


|Severe: 
| depth to rock, 
| slope. 
| 


|[Moderate: 
| large stones. 


|Slight 


Severe: 


depth to rock. 


Severe: 
depth to 
slope, 


rock, 


Severe: 


depth to rock. 


Severe: 
depth to 
slope. 


rock, 


Severe: 
depth to 
slope. 


rock, 


severe: 
depth to 
slope, 


rock, 


rock. 


Soil Survey 


Area 
sanitary 
landfill 


Severe: 
slope. 


| Severe: 
{ slope. 


Severe: 


depth to rock. 


Severe: 
| depth to 
slope. 


rock, 


| Severe: 


| depth to rock. 


|Severe: 
depth to 
| slope. 
| 


rock, 


Severe: 

| slope, 

| depth to rock. 
| 

|Severe: 

| depth to rock, 
| slope. 

| 

| 

| 

| 

| 


Severe: 


depth to rock. 


Daily cover 
for landfill 


Good. 


seepage, 
{ small stones. 


Poor: 

depth to rock, 
small stones, 
slope. 


|Poor: 
{ small stones. 


Poor: 
seepage, 
small stones. 


Poor: 

depth to rock, 
| seepage, 

small stones. 


Poor: 

depth to rock, 
seepage, 

small stones. 


| 

| 

| 

| 

| 

I 

| 

{Poor: 

| depth to rock, 
| slope, 

| 

|Poor: 

| depth to rock, 
| 

| 

| 


small stones, 
slope. 


Poor: 
depth co rock, 
| slope. 


Poor: 

| depth to rock, 
| slope. 

| 
| Poor: 

depth to rock, 
slope. 


Tohono O'odham Nation, Arizona 295 


Table 14.--Sanitary Facilities--Continued 


| | | | 
Soil name and Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol absorption | areas | sanitary | sanitary | for landfill 
fields landfill landfill 
| | | | 
| | | | 
53+: | | | | 
Romero--~~---------- Severe: [ Severe: | Severe: | Severe: Poor: 
depth to rock, | depth to rock, | depth to rock, | slope, { depth to rock, 
slope. | slope. | slope. | depth to rock. | slope. 
| | 
Rock outcrop------- Severe: |Severe: | Severe: |Severe: |Poor: 
depth to rock. | depth to rock, depth to rock. | depth to rock. | depth to rock, 
| slope. | slope. 
| | 
54------------------ Severe: |Severe: Severe: |Slight----------- Poor: 
Rositas poor filter. seepage. too sandy. seepage, 
| too sandy, 
SO 7See serine SSS Severe: Moderate: Moderate: Moderate: Good. 
Sasco | percs slowly. seepage. flooding. flooding. 
| | | 
S6*; | | 
Soledad------------ | Slight~--~-------- Severe: Slight----------- Slight----------- Poor: 
| seepage. seepage, 
| | small stones. 
| | 
Topawa------+-7e06- |Severe: Severe: Moderate: Slight----------- |Pair: 
| peres slowly. seepage. large stones. | { small stones. 
| | 
S72 aR RE Sasa {Severe: Moderate: Moderate: |Moderate: Good. 
Tatal | percs slowly. seepage. flooding. flooding. | 
| | 
58": | | 
Tubac-------------- |Severe: Severe: Slight----------- | Slight----------- Goed. 
| percs slowly. seepage. | 
| | 
Tubac----~---------- |Severe: Severe: Moderate: Moderate: |Good. 
| percs slowly. seepage, floeding. flooding, 
| | 
5943 | | 
Tucson~-~--------++ |Moderate: |Moderate: Slight----------- Slight----------- Good. 
| peres slowly. | seepage, 
| | slope. 
{ 
Mohall------------- |Severe: Moderate: Slight----------- Slight----------- Good, 
| percs slowly. seepage, | | 
| slope. | 
| | 
Valencia----------- | Severe: Severe: Severe: Severe: Good, 
| £looding, seepage, | £looding. flooding. 
| percs slowly. flooding. | 
| | 
60° i | I 
Vado--------------- [Slight-----~----- Severe: Slight~-~-~---~--- Slight----------- Poor: 
seepage. { | seepage, 
| | | small stones. 
| | 
Agustin------------ [Slight----------- Severe: |Slight-----~----- Slight----------- Fair: 
seepage. | | | small stones. 
| | | 
61--~---------------- Severe: |Slight----------- Moderate: Moderate: | Poor: 
Vecont | peres slowly. | | Elooding. | flooding. | hard to pack. 
| | | | I 
62-------------~----- | Severe: | Slight----------- [Slight----------- |Slight----------- |Good. 
Wintersburg | peres slowly. | | | 
| =f i See ee 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Table 15.--Construction Materials 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"good," “fair,” and other terms. 


Absence of an entry indicates that the soil was not rated. 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigation) 


| | 
Soil name and | Roadfill Sand Gravel | Topsoil 
map symbol | i 
el a a ee eS ee 
| | 
| | 
dt: | | 
Ajo-------- error nn | Poor Improbable: | Improbable: Poor: 
| cemented pan. excess fines. | excess fines. small stones. 
| | 
Pinamt----------7---- |Fair: | Improbable: Improbable: Poor: 
{ cemented pan, | excess fines. excess fines. small stones, 
| thin layer. | area reclaim, 
| | excess salt. 
| | 
ane | | 
Riklan-m esos Soe coane | Poor Improbable: | Improbable: Poor: 
| depth to rock, excess fines. excess fines. small stones, 
| slope. slope. 
| 
Cellar--------------- Poor: | Improbable: } Improbable: Poor: 
depth to rock, | thin layer. | thin layer. | depth to rock, 
slope. | small stones, 
| | slope. 
| | 
Rock outcrep--------- | | | 
| 
| | 
| | 
Benne ----- =~ -- 2 =~ Poor: | Improbable: | Improbable: Poor: 
Anklam depth to rock. excess fines. | excess fines. | small stones. 
| | 
a | 
Avizoree-e-ner n-ne -H- |Good----------------- | Probable------------- Probable------------- Poor: 
| | small stones, 
| | area reclaim. 
| 
Riverwash--~-------7-- |Good--------------95- Probable------------- Probable------------- Poor: 
\ | | } too sandy, 
| | | small stones, 
| area reclaim. 
| 
Set | 
Baboquivari--------~-- |Good------- errr er ccre Probable-~--------~-- Probable------~------- Poor: 
small stones. 
Combate-------------- Good----------------- Probable----------~-- | Probable------------- Poor: 
| { small stones. 
| 
6*: { 
Bucklebar------------ |Fair: | Improbable: Improbable: |Pair: 
shrink-swell. excess fines. excess fines. too clayey, 
| small stones. 
| 
Hayhook-~~--+----e----- Good-----~----------- Probable-~---------~--- | Probable---+---------- Fair: 
small stones. 
| 
Tubac---------------- |Fair: | Improbable: Improbable: Poor: 
shrink-swell. | excess fines. excess fines. too clayey. 
| | 


See footnote at end of table. 
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Soil name and 


Table 15.--Construction Materials--Continued 


Roadfill 


map symbol 
Ts 
Caralampi------------ Poor: 
slope 
Selevin-------------- |Good----------------- 
| 
Kimrose-------------- |Poor 
| cemented pan. 
ar: 
Casa Grande--~-------- Good---~------------- 
Kamato------~-+-~------ | Poor 
| low strength. 
| 
O45 


Casa Grande 


Rositas 


Valencia 


10°; 
Cellar 


Lampshire 


Rock outcrop 


lilt; 
Chiricahua 


Lampshire 


See footnote 


Fair: 
shrink-swell, 
low strength. 


Poor: 
depth to rock, 
slope. 


Poor: 
depth to rock, 
slope. 


{Poor: 

| depth to rock, 
| shrink-swell, 
| low strength. 


| depth to rock, 
slope. 


| 
| 
| 


at end of table. 


| Sand 


i 

| 

| 

| Improbable: 

| excess fines. 
I 

| 

i 


| Improbable: 
| small stones. 


Improbable: 
small stones. 


| 
| 
| 
| 
| 
| 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable 


Improbable: 
excess fines. 


Improbable: 
| thin layer. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| Improbable: 
| 

I 

| 

| 

| 

| excess fines. 
| 

| 

| 


Gravel 


| Improbable: 
| excess fines. 


| Probable 


Improbable: 
| thin layer. 


[improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| Improbable: 
| too sandy. 


Improbable: 
excess fines. 


| 

| 

| 

| 

| 

| 

| Improbable: 
| thin layer. 
| 

| 

| 

I 

| 

| 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


| Improbable: 
| excess fines. 


| Topsoil 


small stones, 
{ area reclaim, 
slope. 

| 
| Poor: 

small stones, 
area reclaim. 


Poor: 
cemented pan, 
small stones. 


Poor: 
excess 
excess 


| 
| 
| 
| salt, 


sodium. 


Poor: 
excess 
excess 


salc, 
sodium. 


Poor: 
| excess 
| excess 


salt, 
sodium. 


Poor: 
too sandy, 
| excess sodium. 


| Poor: 
excess salt. 


|Poor: 

depth to rock, 
small stones, 
slope. 


to rock, 
stones, 


too clayey, 
small stones, 
slope. 


depth to rock, 
small stones, 
slope. 
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Table 15.--Construction Materials--Continued 


Soil name and 
map symbol 


12% 
Chuichu 


Rock outcrop 


Combate 


152 
Dateland 


Denure 


T64% 
Delnerte 


Stagecoach 


LTRs 
Delthorny 


Caracara 


18°: 
Delthorny 


Garzona 


Rock outcrop 


19% 
Denure 


| Roadfill 


|Poor: 
| depth to rock, 
slope. 


| 
| 
[Pair: 

shrink-swell, 
low strength. 


Poor: 
cemented pan. 


rock, 


to rock, 


to rock, 
stones, 


to rock, 


See footnote at end of table. 


| Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


[Probable 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable 


Improbable: 

excess fines. 
| 
| 
| 


Improbable: 

| excess fines. 

| 

I 

Improbable: 
excess fines, 
large stones. 


| Improbable: 
| excess fines, 
| large stones. 


Improbable: 
excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Probable 
| 
| 
{ 


Improbable: 
excess fines. 


| Improbable: 
excess fines. 


| Improbable: 
| excess fines. 


| Probable------------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


| Improbable: 
| excess fines, 
| large stones. 


Improbable: 
excess fines. 
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Topsoil 


Poor: 
small stones, 
slope. 


Pair: 
too clayey, 
| excess lime. 


| Poor: 
| small stones. 


| 

| 

[Fair: 

| small stones. 


Poor: 
{| small stones. 


Poor: 
cemented pan, 
too sandy, 
small stones. 


[Poor: 
| small stones, 
| area reclaim. 


[Poor: 

depth to rock, 
{ cemented pan, 
small stones. 


Poor: 
small stones. 


Poor: 

depth to rock, 
cemented pan, 
small stones. 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 
smail stones. 
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Soil name and 
map symbol 


19*: 
Momoli--------------- 


215s 
Dixaleta------------- 


Rock outcrop--------- 


Spudrock------------- 


Rock outcrop--------- 


Lomitas-~------------ 


Ginland 


Table 15.--Construction Materials--Continued 


Roadfill 


Fair: 
shrink-swell, 
[| low strength. 
| 
| 
Poor: 

depth cto rock, 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 
depth to rock, 
slope. 


|Poor: 
| depth to rock, 
| slope. 


Poor: 
low strength. 


|Pair: 
| shrink-swell. 


See footnote at end of table 


| Sand 


| Improbable: 
| thin layer. 
| 

| 

| 


| Improbable: 


Improbable: 


| Improbable: 


Improbable: 


Improbable: 


Improbable: 


excess fines. 


excess fines. 


Improbable: 


excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
I 


[Improbable: 


| excess fines, 


{ Improbable: 


| excess fines. 


| 


excess fines. 


excess fines. 


excess fines. 


excess fines. 


small stones. 


Gravel 


Improbable: 
thin layer. 


Improbable: 
excess fines. 


| Improbable: 
excess fines. 


| 
|Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
thin layer. 


Improbable: 
excess fines. 


| 
Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 

| 

| Improbable: 

| excess fines. 
| 

| 

| 

| 


Improbable: 
excess fines. 


| Topsoil 


Poor: 
| small stones, 
area reclaim. 


| Poor: 
small stones. 
{ 
Fair: 
small stones. 


Poor: 
small stones, 
slope. 


Poor: 

depth to rock, 
small stones, 
slope. 


small stones, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| Poor: 
| 
| 
| 
| 
| 
| 
i 
| 


Poor: 

depth to rock, 
| small stones, 
slope. 


{Poor: 

| depth to rock, 
small stones, 
slope. 


Poor: 
too clayey. 


Good. 


Poor: 
too clayey. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Soil name and 
map symbol 


sos ye es Sa 


Glendale 


30°; 
Glendale 


Pajarito 


32.4% 
Granolite 


Rock outcrop 


330% 
Gunsight 


Hayhook 


368% 
Hickiwan 


Gunsight 


See footnote 


Table 15.--Construction Materials--Continued 


{ 
| Roadfill i Sand 
| | 
{ 
| | { 
| | | 
|Pair: | Improbable: 
shrink-swell, | excess fines. | 
low strength. | 
| | 
Poor: | Improbable: 
low strength. | excess fines. 
Fair: | Improbable: 
| low strength. | excess fines. 
I | 
{ | 
[Fair Improbable: 
| low strength. | excess fines. 
| | 
|Good----------------- Improbable: 
| | excess fines. 
{ 
| 
[Goddess seer ner ce sen es | Improbable: 
| | excess fines. 
| | 
|Good------+----2e+--- | Improbable: 
| thin layer. 
| 
| 
Poor: Improbable: 


| depth to rock, 
shrink~-swell, 
large stones. 


| Poor: 
| shrink-swell 
low strength. 


at end of table. 


Soil Survey 


Gravel 


excess fines, 
large stones. 


Improbable: 
excess fines. 


| Improbable: 
| excess fines. 


| Improbable: 
| excess fines. 


| Probable 


| Improbable: 
| thin layer. 


| 
| Improbable: 


| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
| thin layer. 


Improbable: 
{| excess fines, 
large stones. 


| 
Improbable: 
excess fines. 


Improbable: 
excess fines. 
! 
Improbable: 
excess fines. 


Probable 


Improbable: 
thin layer. 


| Improbable: 
excess fines. 


| Topsoil 


clayey. 


Pair: 
too clayey. 
Fair: 

too clayey, 
| small stones. 
| 
| 

|Pair: 

too clayey, 
| small stones. 
| 
Poor: 

small stones. 


Fair: 
small stones. 


Poor: 
small stones, 
area reclaim. 


| 
Poor: 
too clayey. 
large stones, 
| slope. 


Poor: 
small stones, 
area reclaim. 


Poor: 
small stones. 


{ 
| 
| 
| 
| 
{ 
\ 
| 
{ 
| Poor: 

| too clayey. 

| 

| 

Fair: 

[| small stones. 


Poor: 
| cemented pan, 
small stones. 


Poor: 
small stones, 
area reclaim. 
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301 


Soil n 
map 


36*: 
Momoli~~- 


39%: 
Kohatk--- 


Rock outc 


Rock outc 


41*: 
Lampshire 


See footnote 


ame and Roadfill 


symbol 


Poor: 

depth to rock, 
large stones, 
slope. 


to rock, 
stones. 


stones. 


| depth to rock, 
| large stones, 
| slope. 


ropr---<---- | Poor: 


to rock, 
| slope. 


| slope. 


eon e eee -e ee | Poor: 
| depth to rock, 
| slope. 


TOp-----e--~ | 


| depth to rock, 
slope. 


| 
| 
| 


at end of table. 


Sand 


Probable------------- 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 


| Improbable: 
| large stones. 


| 
| 


| Probable--~----------- 


Improbable: 
excess fines. 


Improbable; 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Gravel 


Improbable: 
excess fines. 


! 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Improbable: 
excess fines, 
large stones. 


Improbable: 
| large stones. 


| 
| Probable----------~-- 
| 
| 
| 


| 


| Improbable: 
| excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 


| Topsoil 


depth to rock, 
large stones, 
slope. 


depth to rock, 
cemented pan, 
large stones. 


large stones, 
area reclaim. 


to rock, 
stones, 


to rock, 


to rock, 
stones, 


to rock, 
stones, 


to rock, 
stones, 


302 


Soil name and 
map symbol 


41*: 
Pantak 


Mohall 


43°: 
Mohall 


Stagecoach 


46+: 
Oracle 


Rock outcrop 


aye: 
Pajarito 


Table 15.--Construction Materials--Continued 


| Roadfill 


| depth to rock, 
| slope. 


(Fair: 
shrink-swell, 
low strength. 


|Pair: 
shrink-swell, 
low strength. 


Poor: 
cemented pan. 


Poor: 
| depth to rock. 


| Poor: 
{ depth to rock. 


See footnote at end of table. 


Soil Survey 


Sand 


Improbable: 
excess fines. 


| 

| 

| Improbable: 
excess fines. 


| 
| 
| 
| 


| Improbable: 
excess fines. 


| 

| 

| 

| 

| Improbable: 
| excess fines. 
J 

| 

| 


| Improbable: 
excess fines. 


| 
{ 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Probable-------------~ 


Improbable: 
| excess fines. 


| Improbable: 
| excess fines. 


| 
| 
\ 
| 
{ 
| 


|Improbable: 
| excess fines. 


| 


Gravel 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable; 
{| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
{ excess fines. 


| Topsoil 


Poor: 

| depth to rock, 
small stones, 
slope. 


{ 
Fair: 
too clayey, 
small stones, 
area reclaim. 


Fair: 
too clayey, 
small stones, 
area reclaim. 


Fair: 
small stones. 


Fair: 

too clayey, 
small stones, 
area reclaim. 
| 
|Fair: 
too clayey. 


Poor: 

| too clayey, 
small stones. 

| 


{Poor: 
| small stones, 
area reclaim. 


to rock, 
stones. 


to rock, 
stones, 


Poor: 
small stones. 
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| | | 
Soil name and | Roadfill Sand | Gravel | Topsoil 
map symbol | | { 
Se a Se a s ~ S 
| | 
| | | 
47?: | t 
Sahuarita------ ween |Good---~------------- Improbable: Improbable: |Poor: 
| excéss fines. excess fines. | area reclaim. 
{ I 
48*; | | 
Pantano-------------- Poor: | Improbable: { Improbable: { Poor 
depth to rock. | small stones. thin layer. small stones, 
i slope. 
| | 
Granolite------------ Poor: [Improbable: Improbable: Poor: 
depth to rock, | excess fines. | excess fines. too clayey, 
shrink-swell. | small stones, 
| | slope. 
| | | 
49*: | 
Pinamt---~----+------- Fair: | Improbable: Improbable: Poor: 
| large stones. | excess fines. excess fines. small stones, 
area reclaim, 
| excess salt. 
| 
Momoli--------------- Good----------------- [| Improbable: Improbable: Poor: 
thin layer. thin layer. small stones, 
| | area reclaim. 
| | | 
$0s7Ha> coe s Shoo sacs Poor: | Improbable: [Improbable: Poor: 
Quilotosa depth to rock. small stones. | thin layer. | depth to rock, 
| | | small stones. 
| | | 
S§1*: | | | 
Quilotosa------------ Poor: | Improbable: {Improbable: [Poor 
depth to rock, | small stones. | thin layer. | depth to rock, 
slope. | | small stones, 
| | slope 
| I 
Rock outcrop--------- t | | 
| i | 
| \ 
| | 
Vaiva---------------- Poor: Improbable: | Improbable: | Poor 
depth to rock, excess fines. | excess fines. | depth to rock, 
slope | | small stones, 
| I | slope 
| 
52*: | 
Romero~~------------- {Poor: |Improbable: |Improbable: Poor: 
i depth to rock, | excess fines. | excess fines. | depth to rock, 
slope. } small stones, 
{ | slope 
| | 
Lampshire------~----- Poor: | Improbable: |Improbable: Poor: 
depth to rock, excess fines. ] excess fines. depth to rock, 
slope. | small stones. 
! | slope 
| I 
Rock outcrop--------- 
| 
| | 


See footnote at end of table. 
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Soil name and 
map symbol 


Table 15.--Construction Materials--Continued 


| Road£ill 


| Sand 


| Gravel 


Soil Survey 


Topsoil 


Se ee ee ee ee ee 


S3t: 
Romero 


Rock outecrop--------- 


56*: 


59*: 


| Poor: 
| depth to rock, 
| slope. 


|Fair: 


|Pair: 
| large stones. 


I 
|Pair: 
| shrink-swell. 


|Pair: 
| shrink-swell. 


|Fair: 
| shrink-swell, 
| low strength. 


See footnote at end of table. 


Improbable: 
excess fines. 


Probable 


| 
| 
| Improbable: 

excess fines. 


| Probable 


{Improbable: 
| excess fines. 
| 
Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
| excess fines. 


| Improbable: 

| thin layer. 

| 

| 

| Improbable: 

| excess fines. 
| 

| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
| too sandy. 


| Improbable: 
excess fines. 


| 
| Probable 


Improbable: 
| excess fines. 


| Improbable: 
excess fines. 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
| excess fines. 


Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
thin layer. 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Poor: 
small stones, 
slope. 


| Poor: 
too sandy. 


| 
|Good. 
I 
| 
| 


| Poor: 

| small stones, 
| area reclaim. 
| 

| Poor: 

| small stones. 
| 

|Fair: 

| thin layer. 

| 

| 


| Poor: 
{ too clayey. 


l 

\ 

| 

| 

| excess salt, 
| excess sodium, 
| 

i 

| 

| 

| 

| 


small stones, 
area reclaim. 


Fair: 
too sandy. 


| Poor: 
small stones, 
| area reclaim. 


| Poor: 
| small stones. 


| Poor: 
| too clayey. 
| 
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Table 15.--Construction Materials--Continued 


SSS 0S 5 es 


Soil name and Roadfill 
map symbol 
an 
| 
62-------------------- Fair: 
Wintersburg shrink-swell 


low strength. 


Sand 


Gravel | Topsoil 


Improbable: 
excess fines. 


| 
| 
Improbable: | 
excess fines. | too clayey, 
| small stones, 
| excess salt. 


* See description of the map unit for composition and behavior characteristics of the map unit 
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(Some terms that describe restrictive soil features are defined in the Glossary. 
"moderate, ” 


“slight, * 


and “severe." 


Table 16.--Water Management 


Absence of an entry indicates that the soil was not evaluated. 


See 


Soil Survey 


text for definitions of 
The 


information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


i A 


Soil name and 
map symbol 


Pig oe 


Riverwash 


bias 
Baboquivari 


Combate 


Gt; 
Bucklebar 


Limitations for-- Features affecting-- 
| | | 
| Pond reservoir areas | Embankments, dikes, Irrigation | Terraces and 
| and levees |] diversions 
| | 
| 
| 
Moderate: Severe: [Slope, |Large stones, 
cemented pan, thin layer. large stones, cemented pan. 
slope. droughty. 
\ | 
Severe: Moderate: |Slope, [Slope, 
slope. thin layer, droughty, | large stones. 
large stones, excess salt. 
excess salt. | 
| | 
| | 
Severe: Severe: Slope, Slope, 
slope. | thin layer. | droughty, | depth to rock. 
| depth to rock. 
| 
Severe: Severe: Slope, Slope, 
| depth to rock, seepage. droughty, depth to rock. 
slope. t depth to rock. 
| 
| Severe: | Slight---------------- Slope, Slope, 
depth to rock, | depth to rock. depth to rock. 
| slope. | 
| | 
|Severe: Severe: Slope, Slope, 
| slope. | thin layer. | droughty, depth to rock. 
| | depth to rock. 
i | | 
I 
Severe: Severe: Droughty, Too sandy, 
seepage. | seepage. | fast intake. soil blowing. 
| | | 
|Severe: Severe: Droughty, |Too sandy, 
| seepage. seepage. fast intake, [| seil blowing. 
[ 
l | 
|Severe: Severe: Slope. | Favorable. 
| seepage. thin layer. | 
| 
Severe: Severe: |Slope, [Soil blowing. 
| seepage. seepage. droughty, | 
| fast intake. | 
I 
| 
|Moderate: Severe: {Soil blowing---------- {Soil blowing. 
| seepage. piping. | 
| 
Severe: i Severe: |Droughty, {Soil blowing. 
seepage. piping. soil blowing. | 
| | 
Slight---------------- Severe: [Soil blowing, |Soil blowing, 
thin layer. percs slowly, | percs slowly. 
flooding. | 
| | 


See footnote at end of table. 
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Soil name and 
map symbol 


Table 16.--Water Management--Continued 


Pond reservoir areas 


| Embankments, dikes, 


| 


{ Irrigation 


Limitations for-- Features affecting-- 


t Terraces and 


l and_levees diversions 


ie 
Caralampi-------- 


Selevin------~+--- 


Kimrose---------~- 


at: 
Casa Grande------ 


Kamato----------- 


oF 
Casa Grande-~~--- 


Rositas~--------- 


Valencia-------~- 


10*; 
Cellar----------- 


Lampshire-------- 


Rock outcrop----- 


Lt? 
Chiricahua------- 


Lampshire-~------ 


Severe: 
| slope. 
| 
| 


Severe: 

| seepage, 

| slope. 

| 

Severe: 
cemented pan, 
slope. 


Slight---------------- 


Severe: 

| seepage. 
I 
| 


Severe: 

| seepage. 
| 
| 


Severe: 
seepage. 


|Severe: 
| @epth to rock, 
slope. 


Severe: 
depth 
slope. 


to rock, 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
| depth to rock, 
| slope. 


See footnote at end of table. 


| Severe: 
| seepage. 


Severe: 
seepage. 


| Severe: 
| piping, 

excess sodium. 
| 


| Severe: 
| excess sodium, 
excess salt. 


Severe: 

piping, 

excess sodium, 
excess salt. 


Severe: 
seepage, 
piping, 
excess sodium. 


Moderate: 
piping, 
excess salt. 


Severe: 
seepage. 
| 
i 
|Severe: 

thin layer. 


Severe: 
thin layer. 


| 

| 

| 

| Severe: 
| thin layer. 
| 

| 


| @roughty, 
rooting depth. 
| 


|Slope, 
| droughty, 
percs slowly. 


Slope, 
droughty, 
cemented pan. 


Percs slowly, 
excess salt, 
excess sodium. 


Percs slowly, 
erodes easily. 


Soil blowing, 
excess sodium, 
excess salt. 


Slope, 
droughty, 
fast intake. 


i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Droughty, 
| soil blowing. 
| 
| 
} 
| 
| 
I 
| 
| 
| 
I 
| 


Slope, 
droughty,. 
depth to rock. 


Slope, 
droughty, 
depth to rock. 


|Slope, 
| depth to rock. 


Slope, 
percs 
depth 


slowly, 
to rock. 


Slope, 
droughty, 
depth to rock. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 
| 


| Slope. 


Slope, 
cemented pan. 


Erodes easily. 


Erodes easily, 
percs slowly. 


|Erodes easily, 
| soil blowing. 


| 
Too sandy, 
| soil blowing. 


Erodes easily, 
soil blowing. 


Slope, 

depth to rock, 
erodes easily. 
| 
|Slope, 
depth to rock, 
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Table 16.--Water Management--Continued 
Limitations for-- Features affecting-~- 
Soil name and | 
map symbol Pond reservoir areas Embankments, dikes, | Irrigation Terraces and 
and levees diversions 
| 
| 
42° 3 
Chuichu---------- | Severe: Severe: |Slope, Slope, 
slope. thin layer. | droughty, depth to rock. 
depth to rock. 
Rock outcrop----- Severe: Slight----~------------ |Slope, [Slope, 
depth to rock, depth to rock. | depth to rock, 
slope. | | 
| | 
Lo-Re passes ceca Moderate: Moderate: Favorable----~---~----- |Favorable. 
Chutum seepage. piping. 
| | 
1Ld--- 28 nnn nee er ne Severe: {Severe: |Slope, Soil blowing. 
Combate seepage. seepage. droughty, 
fast intake. 
| 
ee | 
Dateland--------- Severe: Severe: Soil blowing---------- Soil blowing. 
| seepage. piping. | 
| | 
Denure-~---~----- Severe: | Severe: |Droughty, [Soil blowing. 
seepage. piping. soil blowing. | 
J | 
16*: | | I 
Delnorte-~------~ |Severe: | Slight~---------------- Slope, [Cemented pan, 
seepage, | droughty, | too sandy. 
cemented pan. cemented pan. | 
| | 
Stagecoach------- [Severe: | Severe: Slope, {Slope 
seepage, seepage. droughty. 
slope. 
174: | | 
Delthorny--------~ Severe: | Severe: Slope, Slope, 
depth to rock, thin layer. droughty, depth to rock, 
cemented pan, | depth to rock. cemented pan. 
| slope. | | 
| | 
Caracara-~------- |Severe: |Moderate: Slope, Slope, 
slope. | thin layer, | droughty, large stones, 
large stones. percs slowly. depth to rock. 
| | | 
18+: | | | 
Delthorny-------- Severe: |Severe: | Slope, | Slope, 
depth to rock, large stones. | large stones, | large stones, 
| cemented pan, | droughty. | depth to rock. 
| slope. | | 
| | 
Garzona---------- Severe: Severe: Slope, (Slope, 
{| depth to rock, | piping, large stones, | large stones, 
slope. | large stones. | droughty. | depth to rock. 
I 
Rock outcrop----- Severe: Slight---------------- Slope, {Slope, 
depth to rock, | depth to rock. | depth to rock. 
slope. | 
| 
19+ | | 
Denure--------7-7-- Severe: Severe: | Droughty-------+------ | Favorable. 
seepage. | piping. | 
| 


See footnote at end of table. 


Soil Survey 
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Soil name and 
map symbol 


and levees diversions 


19-es 
Momoli 


20*: 
Denure 


21*: 
Dixaleta 


Rock outcrop 


Spudrock 


Rock outcrop 


23": 
Gachado 


Lomitas 


Rock outcrop 


Glenbar 


Table 16.--Water Management--Continued 


| Limitations for-- Peatures affecting-- 


| 


| Pond reservoir areas 


|Severe: 
| seepage. 


Severe: 

seepage. 
Severe: 

| seepage. 
I 
| 
Severe: 
slope. 


Severe: 
depth 
slope. 


to rock, 


|Severe: 
| depth 
| slope. 


to rock, 


Severe: 
seepage, 
slope. 


Severe: 
depth 
slope. 


to rock, 


Severe: 
depth 
slope. 


to rock, 


Severe: 
depth 
slope. 


to rock, 


Severe: 
depth 
slope. 


to rock, 


Moderate: 
| seepage. 


See footnote at end of table. 


| Embankments, dikes 


Severe: 
seepage. 


Severe: 
piping. 


| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
|Moderate: 

| piping. 
Severe: 

| thin layer. 


Severe: 
thin layer. 


Severe: 
seepage. 


Severe: 
seepage, 


Severe: 
thin layer. 


| 
|Slight 


|Moderate: 
| hard to pack. 


Severe: 
piping. 
|Moderate: 
| piping. 
| 

| 

|Severe: 

| piping. 
| 

| 


Irrigation 


Slope, 
droughty. 


Droughty, 
soil blowing. 


Soil blowing 


Slope, 
{ droughty, 
depth to rock. 


Slope, 
depth to rock. 


droughty, 
depth to rock. 


droughty, 
depth to rock. 


| 

| 

| 

{Slope, 

| @roughty, 
| depth to rock. 
| 

|Slope, 

| 

| 

| 


droughty, 
depth to rock. 


{Slope, 

| depth to rock. 
| 

| 

Peres slowly, 
flooding. 


Excess salt 


Slow intake, 
| peres slowly, 
flooding. 


Erodes easily, 
Elooding. 


| 
| 
| 
| 


Terraces and 


Favorable. 


Favorable. 


Soil blowing. 


to rock. 


to rock. 


to rock. 


to rock. 


to rock. 


to rock. 


to rock. 


to rock, 


easily, 


slowly. 


Erodes easily. 


Favorable. 


Erodes easily. 


Table 16.--Water Management --Continued 


Soil Survey 


OS ——— SS —— 


Limitations for-- Features affecting-- 
Soil name and | | 
map symbol | Pond reservoir areas | Embankments, dikes, Irrigation | Terraces and 
a and tevees | diversions 
| | | 
I | 
28---- ene een ere Slight------------- Moderate: Erodes easily, Erodes easily. 
Glendale | piping. flooding. | 
| | 
tlie: eget a Ok water |Moderate: | Severe: Erodes easily------ [Erodes easily. 
Glendale seepage. piping. 
30*: | | 
Glendale--------- Moderate: | Severe: Erodes easily------ Erodes easily. 
seepage. | piping. | 
| [ 
Pajarito--------- | Severe: |Severe: Favorable---------- {Pavorable. 
| seepage. | seepage. 
| | 
B18: | | 
Grabe------------ Moderate: | Severe Soil blowing------- Soil blowing. 
seepage. | piping 
| 
Vado--- 9-5-2 e eee Severe: |Severe: |Slope, Favorable. 
seepage. | seepage. | droughty. 
| | | 
32?*: { | | 
Granolite-------- | Severe: |Severe: |Slope, Slope, 
slope. | large stones | large stones, large stones, 
| | | dreughty. depth to rock. 
| | | | 
Rock outcrop----- Severe: |Slight---------------- {Slope, | Slope, 
} depth to rock, | | depth to rock. depth to rock. 
| slope. | | 
| | | 
33%: | | 
Gunsight--------- Severe: |Moderate: | Slope. [Large stones. 
seepage. | large stones. | droughty. | 
| | | 
Rillito~--------- Moderate: | Moderate: |Slope, [Favorable. 
| seepage, | seepage. { droughty, | 
| slope. \ | j 
| ! | 
ce |Slight------------- Moderate: [Percs slowly, |Peres slowly. 
Hantz thin layer, | flooding. | 
hard to pack. | | 
{ | 
35§---------------- Severe: Severe: |Slope, JSoil blowing. 
Hayhook seepage. piping. | soil blowing. | 
| | 
36*; | | 
Hickiwan--------- | Severe: Severe: |Slope, |Slope, 
cemented pan, | seepage. | droughty, | cemented pan. 
slope. | | cemented pan. | 
| | | 
Gunsight--------- | Severe: [Moderate: |Slope, |Slope, 
seepage, | large stones. | droughty. | large stones. 
slope. | | | 
| | | | 
Momoli----------- |Severe: {Severe: |Slope, |Poo sandy. 
| seepage. | seepage. | droughty. | 
| | | 
| | | 


See footnote at end of table. 
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Table 16,--wWater Management--Continued 


Limitations for-- Features affecting-- 
Soil name and | } 
Map symbol Pond reservoir areas Embankments, dikes, Irrigation Terraces and 
| and_levees Jo diversions 
| i 
37¢: t 
Hyder------------ Severe: | Severe: Slope, Slope, 
{ depth to rock, | large stones. large stones, | large stones, 
| slope. droughty. depth to rock. 
| 
Rock outcrop----- Severe: |$light---------------- Slope, Slope, 
depth to rock, | | depth to rock. depth to rock. 
slope. | 
| | : 
Guvo------------- Severe: | Severe: Slope, {Slope, 
depth to rock, large stones. | large stones, | large stones, 
cemented pan, | droughty. {| depth to rock. 
slope. | | 
| | 
38+: | 
Keysto-~--------- Severe: Severe: [Large stones, Large stones, 
seepage. | seepage, | droughty. too sandy. 
| large stones. | 
| I | 
Riverwash---~---- | Severe: {Severe: |Droughty, |Too sandy, 
seepage. | seepage. | fast intake. soil blowing. 
| | 
39% { | 
Kohatk-~---~------ Severe: |Severe: [Slope, |Slope, 
depth to rock, | large stones. large stones, large stones, 
slope. | droughty. depth to rock. 
| | | 
Rock outcrop----- Severe: | Slight---------------- |Slope, Slope, 
depth to rock, depth to rock. depth to rock, 
| slope. 
! | 
40*: | 
Lajitas---------- {Severe; Severe: Slope, Slope, 
| depth to rock, thin layer. droughty, | depth to rock. 
slope. | depth to rock. | 
| | 
Bosa-----~-+~------ |Severe: Severe: Slope, Slope, 
| depth to rock, thin layer. droughty, | depth to rock. 
slope, depth to rock. | 
| | 
Rock outcrop----- | Severe: Slight ---~------------ Slope, Slope, 
depth to rock, | { depth to rock. | depth to rock. 
| slope. | 
| 
4l1'; | 
Lampshire--~-~+---- Severe: Severe: Slope, |Slope, 
depth to rock, thin layer. droughty, | depth to rock. 
slope. { depth to rock. | 
| 
Pantak-~------~--- Severe: |Severe: Slope, Slope, 
depth to rock, thin layer. droughty, | depth to rock. 
slope. | | depth to rock. 
| | 
Rock outcrop---~-- |Severe: Slight---------------- Slope, Slope, 
depth to rock, | depth to rock. depth to rock, 
slope. | t 
| J 
42-------e------ e+ Moderate: Moderate: | Pavorable-------------~ Favorable. 
Mohal] | seepage. | seepage, | 
| piping. | | 
t | I 
| | 


See footnote at end of table. 
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Table 16.--Water Management--Continued 


Soil Survey 


a 


Limitations for-- Features affecting-- 
Soil name and 
map symbol Pond reservoir areas Embankments, dikes, Irrigation Terraces and 
and levees diversions 
43%: | 
Mohall---~-------- | Moderate: Moderate: Soil blowing---------- Soil blowing. 
| seepage. seepage, | 
piping. | 
| 
Pahaka----~------- |Severe: Moderate: Soil blowing---------- \Soil blowing. 
seepage. piping. | 
| 
4ae: | | \ 
Mohal]----------- |Moderate: Moderate: [Soil blowing---------- Soil blowing. 
seepage. seepage, 
piping. | 
I 
Trixcrerccc errr Slight ---------cre33r- Moderate: Soil blowing------~--- Erodes easily, 
piping. soil blowing, 
| 
45": | 
Nahda----------+- Severe: Moderate: {Slope, Slope, 
slope. | thin layer, droughty, | large stones, 
| | large stones. peres slowly. | cemented pan. 
| 
Stagecoach------- Severe: | Severe: Slope, Slope. 
| seepage, | seepage. droughty. | 
slope. | 
46: | | | 
Oracle----------- Severe: Severe: Slope, {Slope, 
depth to rock, | thin layer. depth to rock. | depth to rock. 
| slope. | 
| | 
Romero--------~-- Severe: |Severe: Slope, Slope, 
| depth to rock, thin layer. droughty, depth to rock. 
slope. | depth to rock. 
| | 
Rock outcrop----- Severe: Slight---------------+- Slope, Slope, 
depth to rock, | depth to rock. depth to rock. 
| slope. | | 
a7*: | 
Pajarito-------7-- Severe: |Severe: Soil blowing---------- Soil blowing, 
seepage. | seepage. | | 
| 
| 
Sahuarita-------- |Moderate: Severe: Soil blowing---------- Soil blowing. 
seepage. | piping. | 
| | 
4e*: { I 
Pantano------~~--- Severe: | Severe: Slope, |Slope, 
slope. seepage. droughty, | depth to rock. 
| depth to rock. | 
| 
Granolite-------- |Severe: |Severe: Slope, |Slope, 
slope. | thin layer. droughty, { large stones, 
| | percs slowly. { depth to rock. 
I | 
49: | | | 
Pinamt----------- |Severe: |Moderate: Slope, [Large stones. 
seepage. | large stones, large stones, | 
\ | excess salt. | droughty. | 
| | | | 
Momoli---------~- Severe: |Severe: Slope, |Favorable. 
| seepage. | seepage. | droughty. | 
| | 


See 


footnote at end of table. 
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Table 16.--Water Management--Continued 


Limitations for-- Features affecting-- 
Soil name and 
map symbol Pond reservoir areas | Embankments, dikes, Irrigation Terraces and 
and levees diversions 
| 
50----++---------- Severe: Severe: |Slope, Slope, 
Quilotosa depth to rock, seepage. droughty, depth to rock. 
slope. depth to rock. 
Si: 
Quilotosa-------- Severe: | Severe: Slope, Slope, 
depth to rock, seepage. droughty, depth to rock. 
slope. depth to rock. 
| 
Rock outcrop----- Severe: |Slight---------------- |Slope, |Slope, 
depth to rock, | depth to rock. depth to rock. 
slope. | | | 
| | | 
Vaiva------------ |Severe: |Severe: (Slope, |Slope, 
| depth to rock, | thin layer. | droughty, | depth to rock. 
slope. depth to rock. | 
| { | | 
52*: | | | | 
Romero-----~------ Severe: Severe: Slope, {Slope, 
{ depth to rock, thin layer. | droughty, | depth to rock. 
| slope. depth to rock, | 
I | 
Lampshire----~--- Severe: | Severe: [Slope, }Slope, 
| depth to rock, thin layer. droughty, | depth to rock. 
| slope. | | depth to rock. | 
| | | 
Rock outcrop----- Severe: Slight---------------- Slope, |Slope, 
depth to rock, | depth to rock. | depth to rock. 
slope. | | 
| ! 
S33 | 
Romero---~~------- Severe: | Severe: Slope, | Slope, 
| slope. | thin layer. large stones, | large stones, 
| | | droughty. depth to rock. 
Rock outcrop-----~ Severe: Slight-----~----------- Slope, Slope, 
depth to rock, depth to rock. depth to rock. 
slope. 
| 
$4-~------------~-- Severe: Severe: Slope, Too sandy, 
Rositas seepage. seepage, | droughty, soil blowing. 
{ piping. | fast intake. 
| 
55---------------- Moderate: Severe: {Erodes easily--------- [Erodes easily. 
Sasco seepage. | piping. | 
| | | | 
S6*: | { 
Soledad--~------- Severe: Severe: |Slope, Favorable. 
| seepage. | seepage. | droughty, 
| | | fast intake. 
| | 
Topawa-~---------- Severe: |Moderate: [Slope, Large stones. 
| seepage. large stones. | large stones, 
| | droughty. 
| | | 
S)--- 22-2 ------ one Moderate: | Severe: JErodes easily, |Erodes easily. 
Tatai seepage. piping. | excess salt. | 
| | | 


See footnote at end of table. 


Soil name and 
map symbol 


59% 


Wintersburg 


Table 16.--Water Management--Continued 


Soil Survey 


| Limitations for-- Features affecting-- 


| Pond reservoir areas | Embankments, dikes, 


| Irrigation 


Terraces and 


and_levees diversions 
| | 
| 
|Severe: | Severe: Percs slowly---------- [Pavorable. 
seepage. | piping. | 
| Severe: | Severe: Soil blowing, [Soil blowing. 
seepage. | piping. percs slowly. | 
| 
| 
Moderate: Severe: {Excess sodiun, Favorable. 
| seepage. | piping, excess salt. 
| | excess sodium. | 
I 
|Moderate: |Moderate: |Soil blowing---------- Soil blowing. 
| seepage. | seepage, 
| piping. | 
| 
Severe: Severe: |Soil blowing, Soil blowing. 
seepage. thin layer. | fleeding. | 
| 
| 
Severe: Severe: |Slope, |Favorable. 
seepage. seepage. | droughty. 
} | | 
Severe: Moderate; Slope, |Favorable. 
seepage. thin layer. droughty. 
| 
Slight---------------- Moderate: |Percs slowly---------- |Percs slowly. 
hard to pack. | 
{ | 
Slight---------------- Moderate: Excess salt----------- |Favorable. 
piping. | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Table 17.--Engineering Index Properties 


(The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated) 


} H Classification |Frag- |Frag- | Percentage passing | 
Soil name and [Depth] USDA texture [ments |ments | sieve number-- Liquid | Plas- 
map symbol | Unified | AASHTO > 10 | 3-10 | | limit | ticity 
inches |inches 4 10 40 200 index 
| In | Pet | Pet 


| | 
1: | I I 
Ajo---------- | C-2 |Extremely GP-GC {A-1, A-2 i) 5-10 
| gravelly } | 
| loam, | { 
2-8 |Extremely GP-cc, JA-2, A-1 | 0 10-15 
| gravelly GP~GM 
| sandy clay | 
| loam. | 
{ 8-17|Very gravelly |cGc A-2, A-6 
| clay loam. | 
17-25 |Extremely joc |A-2, A-6, 
| | cobbly clay | A-7? 
! loam, | 
25-30 | Extremely |Gc, GP-Gc |a-2 
gravelly clay 
loam. | 
30-60] Indurated----- | --- --- 


15-30 |10-25 5-20 5-10 20-30 5-10 


15-30 ]10-25 [10-20 5-106 25-35 5-10 


35-55 [30-50 |25-50 |20-40 30-40 10-15 


30-60 |20-50 |20-50 |15-40 30-45 | 10-20 


Q 10-15 [25-40 [20-30 |15-30 |10-25 30-45 | 10-20 


Pinamt------- 0-18|Very gravelly |GM, GM-GC,{A-1, A-2 0) 0-10 [45-55 {40-50 [20-35 |10-20 | 15-25 | NP-10 
| fine sandy GC, GP-GM 


| 
| 
| 
| 
| 
| 
| 
\ 
| 
| 
| 
| 
| 
| | | | 
| loam. | | 
18-41|Very gravelly |Gc, GP-Gc |A-2 a) 0-20 [35-45 |30-40 |25-30 }10-20 30-40 
i 
| 
i 
| 
| 
i 
| 
| 
\ 
| 
| 
| 
| 


10-15 
{ sandy clay t | 
loam, 
extremely | 
| gravelly 
sandy clay | 
loam, very | 
t | gravelly 
loam. { 
| 41-60 | Indurated----- | eee --- 


Anklam--~----- | 0-2 [Extremely |GM-GC, GM, [A-1 10-25 [10-20 | 5-20 } 15-25 | NP-5 


\ 
| 
| 
gravelly GP-GM | 
sandy loam. | | 
| 2-10|very gravelly |GM-Gc, GC, |A-2, A-1 o jo-5 | 10-40 | 5-40 | 5-30 | 20-40 
sandy clay { GP-GC | 
loam, | | | 
extremely | | 
gravelly | | 
sandy clay ] | I 
| loam. | | | 
10-20 |Weathered --- oe oe Shale! 
| bedrock. I 
| 20 |Unweathered --- wee oe an 
|) bedrock. | | | 
| | 
Cellar------- 0-12|Very gravelly |GM-GC, GM, |A-1, A-2 fe) 0-10 |30-50 
| sandy loam. | GC, GP-GM| | 
12 |Unweathered | = --- J ooo--- ein aie wee 
{ bedrock. 
i | 1 


| 
| 
Rock outcrop-| 0-60|Unweathered | os | see 
| 
| 


| bedrock. 
i | I 


See footnote at end of table. 
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Table 17.--Engineering Index Properties--Continued 


| Classification Frag- |Frag- Percentage passing | | 
Soil name and |Depth| USDA texture | | ments |ments | sieve number-- [Liquid | Plas-~- 
map symbol Unified | AASHTO | > 10 | 3-10 | | | | limit | ticity 
inches |inches 4 10 40 200 index 
In | | Pet | Pct | | Pet | 
| | | 
Beene --------- 0-6 |Very gravelly |GM-GC, GM,|A-1, A-2 0 | 0-5 |30-50 {25-45 ]15-40 | 5-30 | 15-25 | NP-5 
Ank lam | sandy loam. GP-GM | | | | | | 
6-12|Very gravelly |GM-Gc, Gc, |A-2, A-1 | 0 0-5 |15-45 ]10-40 | 5-40 | 5-30 | 20-40 | 5-15 
| sandy clay | GP-cGc | | | | | 
loam, | | | 
extremely | | | | | 
| gravelly | | | | | 
sandy clay | { { | 
loam. | | | | | 
{12-20|Weathered --- --- re rn rr iar --- --- --- [one 
bedrock. | | | | | 
20 |Unweathered | = --- --- nae --- --+ oer ooo od --- [ore 
| bedrock. | i | | 
| | | | | | 
ae: \ | | | | 
Arizo-~------ 0-18|Gravelly loamy|SM, SP-SM ]A-2, A-1 | 0 | 0 70-95 |65-80 [30-60 |10-25 | 15-20 | NP-S 
| sand. | | | | | { 
18-60|Very gravelly |GP-GM, GM |A-1 a) | 0 35-45 |30-40 [15-30 | 5-15 | 15-20 | NP-S 
loamy sand. | | | | | | | | 
| | | | | | 
Riverwash----| 0-6 |Sand---------- |SP, SP-SM, |A-1 f 0 | 0-10 |80-90 [75-90 [20-35 | 0-5 15-20 | NP-S 
| sw, sw-sm| | | | 
6-60|Stratified GW, SW, [A-1 a) | 0-15 |20-90 |20-80 |10-20 | 0-5 | 15-20 | NP-5 
coarse sand | SP, GP | | | | | 
to sand. | | | 
| | | \ | 
58 | | | | | | | | 
Baboquivari--| 0-14|Gravelly SM, SC-SM,|A-1, A-2 | 0 | 0-5 [60-80 |55-75 |30-S0 {10-30 { 15-25 | NP-S 
| coarse sandy | SP-SM | | | | | 
| loam. | | | - | | | 
|14-40|Gravelly sandy|$¢ A-2 0 } 0-5 |60-80 )55-75 |45-70 [20-40 [ 25-35 | 5-10 
| clay loam. | | | | 
40-51|Gravelly ScC-SM, A-1, A-2 0 | 0-5 |60-80 [55-75 |30-50 {10-30 | 15-25 | NP-S 
| coarse sandy | SP-SM, SM | | | | | 
loam. | | | | 
51-60|Gravelly loamy|SM, SC-SM,|A-1, A-2 | 0 | 0-5 |60-80 [55-75 [28-55 |10-20 | 15-20 NP-5 
| sand. SP-SM | | | | | 
| | | | | | 
Combate------ | 0-1 |Gravelly loamy|SM, SP-SM, |A-1 a) a) 155-80 [50-75 {20-40 | 5-15 | 15-20 | NP~S 
| coarse sand. | GM, GP-GM| | | | | | 
| 1-15{Gravelly loamy|5M, SP-SM, |A-1 {| 0 0 55-80 [50-75 {20-40 5-15 15-25 | NP-S 
| coarse sand. | GP-GM, GM| i | { | i 
|15-29|Gravelly |SM, SP-SM, [A-1, A-2 | 0 {| 0 55-80 [50-75 }25-45 |10-20 20-30 | NP-10 
| coarse sandy | SC-SM, GM| | { | | 
loam. | | | | | | 
|29-60|Gravelly |SM, SP-SM,|A-1, A-2 [ 0 0 55-80 {50-75 |25-45 [10-20 | 20-30 | NP-10 
| coarse sandy | SC-SM, GM | | | | | | | 
| loam. | | | | | \ | | 
| | | | | | | | 
6t: { | | | | \ | | 
Bucklebar----| 0-3 {Sandy loam----|SM, SC-SM |A-2, A-4 | 90 0-5 |90-100|90-100/55-70 |25-40 | 20-25 | NP-5 
9-37|Loam, sandy |CL-ML, CL,{A-2, A-4,| 0 0-5 |90-100|/90-100|70-95 [30-75 | 25-35 | 5-15 
clay loam. | sc, Sc-SM| A-6 | | | | | | | | 
37-60|Loam, sandy  |CL-ML, CL, |A-2, A-4,| 0 | 0-5 |90-100/90-100/70-95 ]30-75 | 25-35 | 5-15 
clay loam. | sc, SC-sM| A-6 | | | | | | | 
| | | | | | | \ | | 


See footncte at end of table. 
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Table 17,~--Engineering Index Properties--Continued 


|___ Classification |Frag- |Frag- Percentage passing | | 
Seil name and |Depth| USDA texture | | ments |ments sieve number-- [Liquid | Plas- 
map symbol | | Unified AASHTO > 10 | 3-10 | ( | | | limit | ticity 
Poop fincheslinches| 4 10 40 200 index 
in | | Pet | Pet | | | | Pet | 
I i | | | | | 
6+: | Self | | | | 
Hayhook------ O-1 |Loamy sand----|SM, SC-SM |A-2 ed {0 100 |95-100}50-75 |15-20 | 10-15 | NP-5 
| 1-19}Sandy loam----|SM, SC-SM [|A-2, A-4 ft) a) 100 }90-100(55-70 |25-40 | 20-25 | NP-5 
19-60]Sandy loam----|SM, SC-SM |A-2, A-4 0 ) { 100 |90-100]55-70 |25-40 |] 20-25 { NP-5 
| | | | | 
Tubac-------- 0-5 |Sand@y loam----|SC-SM, SC |A-2, A~4 0 QO | 100 |90-100|55-70 |30-40 | 20-30 | 5-10 
5-298|Clay---------- CL, CH A-7 ) 0 100 100 |80-95 [60-90 | 40-55 | 15-30 
{28-43|Sandy clay SM, ML |A~6, A-7 | ) [100 |90-100/80-90 |40-55 | 35-45 | 10-15 
loam. | | | { | 
[43-52 |Clay---------- CL, CH {a-7 | 90 0 100 100 [80-95 [60-90 | 40-55 } 15-30 
[52-60|Sandy clay |SM, ML |A-6, A-7 { 0 0 [ 100 |90-100|80-90 |40-55 | 35-45 | 10-15 
\ | loam. | ! | | 
| { | | { 
Te | | | | | 
Caralampi----| 0-2 |Very gravelly |GM, GM-GC, |A-1 n) 0-5 [30-55 |25-50 |25-30 J10-25 | 15-25 | NP-5 
| sandy loam. GP-GM | | | 
| 2-10|Extremely GM-GC, GC,|A-2, A-1 | 0 | OQ-10 |25-35 {20-25 | 5-20 | 5-15 | 25-40 | 5-15 
gravelly GP-GC { | | { | 
I sandy clay | { | 
| loam. | | I \ l | I 
10-60|Extremely GM-GC, Ja-2, A-1 | 0 | 0-10 [25-35 |20-25 | 5-20 | 5-15 } 25-40 5-15 
| | gravelly GP-GC, GC| | | | | | | 
| sandy clay | | | | | | 
| loam, I | ! i 
| | { | I I 
Selevin------ 0-1 |Excremely GP-GM JA-1 } 0 | 0-5 {15-30 }10-25 | 5-15 | 5-10 { 15-20 | NP-5 
| gravelly | | | 
[| sandy loam. | | ( | | 
1-16|Very gravelly |GC, GP-GC |A-2 oO | G-10 [30-55 {25-50 |20-40 |10-30 | 40-50 | 20-30 
| sandy clay. | | | | | | 
[16-32 |Extremely GC, GP-GC |A-2 0 { 0-10 [15-30 [10-25 | 5-25 | 5-15 | 30-35 | 10-15 
| | gravelly | | J | | 
| sandy clay | | | | | | | | 
| loam, | | | | | 
32-60| Extremely GP-GM A-1 0 | 0-5 [15-30 |10-25 | 5-15 | 5-10 | 15-20 | NP-5 
| gravelly | | | | i | 
sandy loam. | | | 
| | | | | i | | 
Kimrose------ 0-2 |Very gravelly |GM, GP-GM,|A-1, A-2 | 0 5-10 |30-SO [25-45 |18-40 | 5-30 | 18-25 | NP-5 
sandy loam. | GM-GC | | | | | 
2-12|Very gravelly [GP-cc, A-1, A-2 0 5-10 [30-45 [25-40 |20-40 | 5-25 | 25-40 | 5-18 
sandy clay | GM-GC, Gc} { | | | ! 
loam. | i ( \ | | 
12-20|Exctremely [GM, GP-GM, |A-1, A-2 0 | 5-10 [20-50 |15-45 |15-40 | 5-30 | 18-25 | NP-5 
gravelly | GmM-cc | | I 
sandy loam, | | | | | 
{ very gravelly| | | | | 
| sandy loam. | | | ! i 
20-60 | Indurated----- | ~~ wee | --- --- Cn et re re 
| | [ | | 
8: | | | | | | | 
Casa Grande--| 0-9 |Loam---------- {CL-ML, CL |aA-4 | o Qo | 100 | 100 }85-95 |60-70 | 20-30 | 5-10 
9-46|Clay loam, |cu A-6 } 0 0 [100 |95-100|70-85 |55-75 | 30-40 | 10-15 
loam, sandy | | | | | 
| clay loam. | | | | | 
|46-60};Sandy loam, |CL-ML, A-4 | 0 ) |95-100|90-100/65-75 |40-60 | 15-25 | 5-10 
loam, sandy | SC-SM, | | | | | | 
| clay loam. | sc, CL | | | H | 
| | i | | | | 


See footnote at end of table. 
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Table 17.--Engineering Index Properties--Continued 


t | |___ Classification Prag- |Frag- | Percentage passing 
Soil name and |Depth| USDA texture | | Jments |ments {___—s Sieve number-- | Liquid | Plas- 
map symbol | Unified | AASHTO | > 10 | 3-10 | { | limit | ticity 
inches | inches 4 10 40 200 index 
In | l pct | Bet | l Pet 
| | | | | | | 
Br: | | | | | | | 
Kamato------- | 0-2 | Loam----*----- CL-ML, CL |A-4 | 0 a) { 100 100 |85-95 |60-75 | 20-30 5-10 
2-38 | [a-4 0 { 0 | 100 | 100 [80-90 |35-55 {| 20-30 §-10 
| | | | | | 
| | | | | | 
A-7 } 0 o =| 100 100 |85-95 |45-60 | 40-50 | 15-25 
A-7 | 0 0 | 100 100 |90-100]75-95 45-55 20-25 
| | \ | | | | 
A-6 0 0 | 100 100 |90-100|70-80 | 35-40 | 10-15 
| | | 
98% | | | | | 
Casa Grande--| 0-4 |Fine sandy SC-SM, SM, |A-4, A-2 0 0 ]95-100|90-100|60-85 |30-55 | 20-30 | NP-10 
| loam. CL, ML | | | | 
| 4-10|Sandy loam, |SM, SC-SM |A-2, A-4 [| 0 } 0 | 100 |90-100|60-80 {30-50 | 15-20 [| NP-S 
| fine sandy | | i | | | | 
| loam. | | | | | | 
|10-60| Sandy clay CL, CL-ML, |A-6, A-4, 0 QO [90-100 85-100|70-90 |40-70 } 25-45 5-15 
| | loam, clay sc, ML | aA-7 | | | | | | 
| loam. | | [ | | | 
| i | | | | 
Rositas------ | 0-23|Loamy sand----|SM A-2 0 {| 0 { 100 | 100 |50-75 [15-30 | --- NP 
|23-60|Stratified |SM, SP-SM |A-1, A-2, oO ie) } 100 100 {40-80 | 5-25 | --- |) NP 
| | sand to loamy] | a-3 | | | | | 
| | fine sand. | | | | | | | 
| | | | | | | | | 
Valencia----- {| 0-10|Fine sandy |ML, CL-ML Ja-4 | 0 a) | 100 | 100 80-90 |50-85 | 10-20 NP-5 
loam. | | | | | | | | 
10-25|Sandy loam----|5M, SC-SM |A-2, A-4 QO | 0 | 100 | 100 65-85 {30-50 { 10-20 NP-5 
25-60|Sandy clay cL JA-6, A-7 | O | O | 100 | 100 {80-90 [60-70 | 25-45 | 10-20 
loam. | | | i | | | 
| | | | | \ 
10°: | | | | | | 
Cellar------- Q-11|very gravelly |GM-GC, GM,|A-1, A-2 0 0-10 |30-50 [25-45 |20-40 {10-20 | 15-25 | NP-10 
sandy loam. GC, GP-GM| \ | | | 
11 |Unweathered --- |oo-r- J ner re ne ata a tate aus ven 
bedrock. | | | I | 
| | | | | \ 
Lampshire----| 0-1 |Gravelly sandy|SM, SC-SM, [A-1, A-2,| 0 0-5 [55-75 [50-70 |30-65 [10-40 | 15-20 | NP-S 
loam. GM, GM-GC| A-4 | | | | | | 
i-4 |Very gravelly |GM, GM-GC, |A-12 0 [ 0-5 {30-50 [25-48 |15-30 | 5-20 | 15-25 | NP-5 
| sandy loam. GP-GM | { | { | | | 
| 4-8 |Weathered --- | aad --- ee ee i Mite --- --- 
| | bedrock. | | | | | | \ 
| 8  |Unweathered | --- | --- --- ae ee De ae nn 
| bedrock. | I | | | | | 
| | | | | | | | | 
Rock outcrop-| 0-60/Unweathered | = --- a De Qe a Da ee ata eee --- 
| | bedrock. | | | | | | | 
| | | | | | | | 


See footnote at end of table. 
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Table 17.--Engineering Index Properties--Continued 


| Classification Frag~ |Frag- Percentage passing | 
Soil name and |Depth| USDA texture ments |ments Sieve number-- Liquid Plas- 
map symbol | Unified | AASHTO > 10 | 3-10 j | limit | ticity 
| inches}/inches| 4 10 40 200 | index 
J In | Pet Pot | Pet 
, 
Lis: I | | i 
Chiricahua---| 0-3 {Very cobbly CL, CL-ML /A-4 {| 0 50-60 |95-100}90-100]75-95 |55-75 25-30 5-10 
f | loam. | | 
3-6 |Clay loam----- cL A-6 ie) i) {95-100|90-200]80-100|65-80 35-40 15-20 
6-12|Clay---------- cL [A-7 ie} 0 195-100|90-100|80-100/70-95 40-45 20-25 
12-19|Gravelly clay |CL, GC, SC{aA-7 0 0 60-80 [55-75 [45-75 |40-70 40-45 | 20-25 
[19-25 | Weathered --- --- --- --- --- --- --- See ete 
| bedrock. | 
25  |Unweathered --- | nee --- --- --- ee re --- --- Jose 
bedrock. | ! | | 
| | | 
Lampshire----| 0-8 |Exctremely GM-GC, GC |A-2, A-1 0 5-15 [35-60 |25-50 [20-50 |15-30 10-20 | 5-10 
| gravelly | { | 
sandy loam, | | | | 
8 |Unweathered ee aoe Sree [Ree cre [ree oes ia --- 5 
| bedrock. 
| | 
12%; | | | I 
Chuichu------ 0-2 |Very channery |GM, GM-GC,|A-1, A-2 G | 0-5 30-50 [25-45 |25-40 | 5-30 15-20 NP-5 
| sandy loam. GP-GM | 
2-19|Very channery |GM-Gc, GC, {A-2, A-1 0 0-5 30-50 {25-45 |10-40 5-30 25-40 5-15 
| loam, very GP-GC | { | 
| channery | | | 
| sandy clay | 
{ loam. } 
19-25|Weathered --- wee --- “oe i --- --- ee ee 
bedrock. | 
| 25 Unweathered S35 | 25 --- --- irate eS Fos ie! eo wes 
bedrock. I | | 
| | 
Rock outcrop-| 0-60|Unweathered --- --- --- --- soe ff oeee at tat se fore 
| bedrock. | | | | | 
I | | i 
13------------ 0-2 |Loam---------- A-4 0) ie) |95-100[90-100|S0-50 |50-80 20-30 | 5-10 
Chutum } 2-60|Clay loam A-6 0] 0 $0-100|90-100]55-90 |55-80 30-35 10-15 
| | | I | | 
14---+--------- | 0-3 |Gravelly loamy|SM, SP-SM,|A-1 0 | 0 55-80 [50-75 |20-40 | 5-15 {| 15-20 NP-5 
Combate coarse sand. GM, GP-GM | 
3-60|Gravelly SM, SP-SM,|A-1, A-2 ie} | 0 55-80 |50-75 [25-45 |10-20 20-30 NP-10 
| coarse sandy | SC-SM, GM| { | 
| loam. | | | 
| i | 
15°: | | 
Dateland----- 0-7 |Fine sandy SM, SC-SM |A-2 0 (8) 90-100{85-95 |60-70 |25-35 | 15-20 NP-5 
| loam. | | | | 
| 7-60|Loam, very ML, CL-ML,[A-4, A-6 | 0 10) 95-100|90-100|75-100|50-90 } 15-30 | NP-15 
fine sandy cL | | | 
{ loam, silt | | | 
loam. | | | | | | 
| | I 
Denure-~----- 0-2 |Gravelly sandy|SM, SC-SM |A-2, a-4 | 0 0 [75-85 |65-75 |55-65 |25-40 | 15-20 | NP-5 
loam. | | | 
2-60|Gravelly sandy|SM, SC-SM,|A-2, A-4 ]| 0 0 80-100|70-95 [50-70 |30-40 | 15-25 | NP-10 
loam, sandy | sc | ! I 
loam, fine | | | 


sandy loam. | | | 


See footnote at end of table. 
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Table 17.--Engineering Index Properties--Continued 


Soil Survey 


pe A 


Soil name and 
map symbol | 


16": | 
Delnorte----- 


Stagecoach--- | 


17*: 
Delthorny---- 


Caracara-~--- 


} 


| 
184.3 
Delthorny---- 


Depth| USDA texture 


In | 
\ 

0-1 |Very gravelly 
loam. 
1-11|Very gravelly 
loam, very 

gravelly 
sandy loam. 

11. | Indurated----- 

| 

O-1 |Very gravelly 
sandy loam. 

1-24|Very gravelly 

[| loam, very 
gravelly 
sandy loam, 

| gravelly 

{ sandy loam. 

|24-60|Very gravelly 

sandy loam. 

| 

0-2 |Very gravelly 
sandy loam. 

2-9 |Very gravelly 

| sandy loam. 

9-16 |Cemented------ 

16 |Unweathered 
bedrock. 

O-1 |Extremely 
gravelly 
sandy loam, 

1-9 |Cobbly sandy 
clay loam. 

9-19| Extremely 
gravelly 

| clay. 
19-32|Very gravelly 
sandy clay 
| loam. 
32-40] Indurated----- 
40 Unweathered 
| bedrock. 
| 

0-2 [Extremely 
stony fine 

{| sandy loam. 
2-l1|Extremely 
cobbly loam. 
11-18 |Cemented------ 

18 Unweathered 

bedrock. 


See footnote at end of table. 


| 
| 


Classification |Frag- |Frag- Percentage passi 
| [ments |ments sieve number-- 
Unified AASHTO | > 10 | 3-10 | | 
inches |inches 4 10 40 
| | Pot | Pot | | | 
| | | | 
| | | 
GM-GC, |A-2, A-1 | 0 0-10 |35-50 [30-45 |20-45 
GP-GM, | | | 
GM, GC | | 
GM-GC, A-2, A-1 | 0 0-10 |35-50 [30-45 |20-45 
GP-GM, | | 
GM, GC | | 
| 
oie ae, aot ee --- | eee 
| | | 
GM, GM-GC, |A-1 ) ) }30-55 {25-50 |15-35 | 
GP-GM | 
GM-GC, |A-2, A-4, 0 0 30-70 [25-65 |15-40 
SC-SM, | aA-1 | | 
cc, sc 
| 
i | | 
GM, GM-GC, |A-1 | oO 0 30-55 |25-50 |15-35 
GP-GM | I | | | 
| | | | 
| | | | 
GM-GC, A-2, A-1 | 0 0-10 [35-50 [30-45 |20-45 
GP-GM, | | 
cc, GM | | | | | 
GM-GC, A-2, A-1 | 0 O-10 |35-50 [30-45 |20-45 
GP-GM, | 
cc, GM | | 
ecko ohn | --- aoe as wee fees 
--- dos Wonee pees fiers ieee fies 
| | I | 
| | 
GP-GM, JA-1, A-2 | 0 9) {20-30 [15-25 {10-15 | 
GP-GC | | | | 
| | 
sc [A-2, A-6,] 0 15-30 {80-95 |75-90 (60-80 | 
| A-7 | 
Gc A-2 ce) 5-20 {25-30 |20-25 |15-25 
| | | 
| 
GC, GP-GC |A-2 0 | 5-10 |35-55 |30-50 |25-45 
| | | i 
| | 
ates aise ae ee | Bee saat |i) eee 
{ 
| | 
| | | | | 
GC, GM-GC,|A-1, A-2 135-45 [30-40 |35-45 [30-40 {| 5-25 
GP-GC | | { | 
GC, GM~GC |A-2, A-1 [15-25 |50-65 |50-65 |40-65 ]30-55 
| | | | | 
Eee wick. re en an wee 
ar |; ee 228, i) -FS> ae Rect --- | 
| | | | 
| | | 


ng 


10-30 


10-30 


10-30 


| 


18-40 


18-40 


15-25 


18-40 


18-40 


15-25 


25-45 


40-50 


25-45 


15-25 


NP- 


w 


NP-10 


10-20 


15-25 


10-20 
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Table 17.--Engineering Index Properties--Continued 


Sg ee es 


| | Classification |Frag- |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture ments |ments | sieve number-- |Liquid | Plas- 
map symbol [ Unified | AASHTO > 10 | 3-10 | | | | limit | ticity 
inches | inches 4 10 40 200 index 
In | Pet | Pet | | | | Pet | 
| | | | | | | 
18°: | | | | | | | I 
Garzona------ 0-2 [Extremely GP-GM, GM, |A-1 |55-65 [20-25 |30-35 [20-25 [15-25 | 5-15 | 15-20 | NP-5 
| stony fine GM-GC | | { | | | | 
sandy loam. | I | | | | 
2-12|Very gravelly |GM, GM-Gc,|A-2, A-4,| 0-5 | 5-15 [45-60 |35-50 |30-50 |20-40 | 15-35 | NP-10 
} loam, very cc A-1 | | | | | 
gravelly clay | | | | | | 
loam. { 
12 Unweathered | --- --- | --- --- | ---) J --- --- --- --- o-- 
| bedrock. | { 
| | 
Rock outcrop-| 0-60|Unweathered | o-- --- --- soe [| eee --- woo | eee --- --- 
bedrock. } | | 
| | | 
19%: l | 
Denure--~----- 0-1 |Very gravelly |SM, SP-SM,|A-1, A-2 0 ie) {75-85 |45-75 |25-50 [10-30 | 15-20 NP-5 
sandy loam. SC-SM | | | | 
1-60|Gravelly sandy|SM, SC-SM,|{A-2, A-4 | 0 ce) [80-100|70-95 |50-70 [30-40 | 15-25 | NP-10 
| loam, sandy sc | | | | | 
| loam, fine | | | i | 
| sandy loam. | | | | | 
| | | | | I ! | 
Momoli----~--- | 0-2 |Extremely |GP-GM, GM, |A-1 | 0 0-15 {30-60 |25-50 [15-35 | 5-20 | 15-20 | NP-5 
| gravelly SM, SP-SM | | | I 
sandy loam. { | | | | | 
| 2-21|Gravelly sandy|SM, Gm, JA-1, A-2 | 0 0-5 |50-85 {45-75 |25-65 [15-30 | 15-20 | NP-5 
| loam, GM-GC, | | | { | 
gravelly SC-SM | | | | 
coarse sandy | | | | t | 
I i loam. | I | | 
[21-33 | Extremely |GP-GM, GM, [A-1 a) 0-15 |30-60 {25-50 |15-35 5-20 15-20 NP-5 
gravelly | SM, SP-sM | | | 
coarse sandy | | | | { | 
| loam, very i I 
gravelly | | | 
coarse sandy | | | | | 
| loam, | | 
33-54]Very gravelly |SM, GM, A-1 0 0-10 [45-60 [35-50 |20-35 | 5-20 | 15-20 | NP-5 
coarse sandy | GP-GM, | { | 
loam. SP-SM | | I 
(54-60|Gravelly sandy]SM, GM, A-1, A-2 | 0 | 0-5 [55-85 [50-75 ]30-65 |20-30 | 15-20 | NP-5 
| loam. | GM-Gc, | | | 
| | sc-sM | 
| | | i | | 
207: | I | | | | 
Denure------- | 0-2 |Fine sandy [SM, SC-SM |A-2, A-4 0 {| oO { 100 95-100(65-90 |30-40 | 15-20 NP-5 
| loam. i | | 
2-60|Gravelly sandy|SM, SC-SM |A-2, A-4 0 | 0 80-100|70-95 |S50-70 {30-40 15-25 NP-5 
| | loam, sandy | j | | } 
| [| doam, | | l 
i | I | | 
Pahaka---~-~--- 0-2 |Fine sandy SM, SC-SM |A-2, A-4 0 a) } 100 100 75-85 [30-50 15-20 NP~5 
| loam. | | | | | | | 
2-28|Sandy loam----|SM, SC-sM |A-2, A-4 | 0 | 0 [ 100 [95-100]55-70 |25-40 | 15-20 | NP-5 
28-60[Clay loam, CL, SC A-6, A-7 | 0 | 0 85-100|80-100| 70-90 {35-75 25-45 10-20 
| sandy clay | | | | 
| loam. | | | | 
| i | | 


See footnote at end of table. 
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Table 17.--Engineering Index Properties--Continued 


| | Classification |Frag- |Frag- Percentage passing 
Soil name and |Depth| USDA texture [ments |ments sieve number-- |Liguid Plas- 
map symbol | Unified AASHTO | > 10 | 3-10 | | limit | ticity 
inches |inches 4 10 40 200 index 
In | | I | Pet | Pet | | Pet 
\ | | | | 
2L¢: f | | 
Dixaleta----- 0-8 |Very channery |GP-GM, GM,|A-1, A-2 | 0 [| 0 20-40 |15-30 {10-20 | 5-15 20-30 | NP-10 
i sandy loam. GM-GC, GC| | | | | | | 
8-21|Weathered | --- | oo: J wre foree Pere oo ee rn tae --- 
bedrock. | | | I 
21 + |Unweathered --- | 2c: | --- --- --- --- coe wee f onee  fooree 
| | bedrock. | | | | | 


Rock outcrop-| 0-60|Unweathered { --- | --- | --- en oe- en en 
| | bedrock. | | 


Parsrassernse | 0-16|Very gravelly |GM, GP-GM, |A-1 0 0-5 {30-50 [25-45 |15-30 [10-20 | 20-25 | NP-5 
| sandy loam. GM-GC | | 
16 Unweathered --- woe | --- ee | 
| bedrock. | | | | 
| 
| 
| 


Spudrock----- ] 0-3 |Stony fine SM, SC-SM {A-2, A-4 |15-20 5-10 
| sandy loam. | { 
3-15|excremely |GM, GM-GC, |A-1 0 0-5 20-35 [15-25 [10-25 
gravelly GP-GM | | | | 
loamy fine | J 
| sand. | | l l 
15-36|Very gravelly |GM, GM-GC, |A-1 te) 0-5 30-50 j|25-45 |15-40 | 5-25 15-20 NP-5 
fine sandy | GP-GM | 
loam. | | | | 
|36-60|Weathered a | woe eae. tad wee fone 
bedrock. \ | 


Rock outcrop-| 0-60|Unweathered --- i oe --- --- --- --- 

bedrock. | | { | 

i | i { I | | 

23°: | | 

Gachado------ 0-2 [Extremely [GM-GC, GM, {A-1 ie) | 5-10 |15~-30 [10-25 |10-20 $-20 15-20 NP-5 
| gravelly ] GP-GM { | | | 

t sandy loam. | 

2-8 |very gravelly |GM-GC, GC,JA-2, A-1,| 0 5-10 |30-50 [25-45 [20-40 |20-40 | 15-30 | NP-10 

| loam. | GM A-4 | | 

8-18{Extremely GC, GM-GC,|A-1, A-2 ie] | 5-10 [15-30 [10-25 10-25 5-20 15-30 NP-10 

| gravelly GP-GC, GM | 

loam. | l | l | 

18 |Unweathered --- | --- --- --- --- --- --- --- --- o-- 

| bedrock. 


! gravelly GM-GC { 
| loam. | | 
2-12| Extremely |GP-GC, GC, {A-2, A-1 ) 0-15 |20-35 [15-25 | 5-20 | 5-15 | 20-25 | 5-10 
gravelly GM-GC | 
| loam, | | { 
extremely \ | | 


| 

Lomitas~------ 0-2 |Extremely GP-GM, GM, [A-1 0 0-15 [20-35 |15-25 5-20 [| 5-15 20-25 NP-5 
i 
| 


| gravelly fine 
| sandy loam. 

| 12. |Unweathered stad pie 
| bedrock. 


Rock outcrop-| 0-60|Unweathered Sirim tate 
| | bedrock. | 


| | 


See footnote at end of table. 
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Table 17.--Engineering Index Properties--Continued 


Classification Frag- |Frag- Percentage passing -| { 
Soil name and |Depth| USDA texture | | {ments |ments |____—ssieve number-- | Liquid | Plas- 
map symbol | Unified [| AASHTO | > 10 | 3-10 | | | | limit ticity 
inches | inches 4 10 40 200 index 
In | Pet | Pet | | | | Pet 
| | I | I 
ac a 0-4 [Silty clay cL A-6 | 0 0 100 100 90-100] 80-90 30-35 | 15-20 
Gadsden | loam. | 
4-38|Clay, silty [CH, CL A-7 ie) 0 100 100 $0-100|80-90 | 40-60 15-35 
clay, clay | | | | | | 
loam, | 
38-60|Silty clay cL A-6 | 0 0 100 100 90-100| 80-90 30-35 15-20 
! | loam, clay | 
i | loam. | | | | 
| | | | | 
25 Sees Q-1 |Very fine CL-ML, CL |A-4 | 0 ie) | 200 |95-100}80-90 (50-70 15-25 5-10 
Gilman { sandy loam. } | | 
1-60] Stratified |CL-ML, ML |A-4 0 0 100 |95-100]80-90 |50-70 | 15-25 | NP-5 
| very fine | | | t | 
sandy loam to t 
loam. | | 
I | | | 
26 ------------ O-31}Silty clay----|CL, CH A-7 0 } 0 100 100 |{90-100|75-35 45-60 25-35 
Ginland [31-60|Sandy clay cL A-6 0 i?) 100 100 80-90 [50-70 25-35 10-15 
| loam, loam, | | | 
clay loam. | | | 
| ! | | 
Qi gat Asse ese 0-6 |Loam---------- ML, CL-ML, |A~4 0 | 0 100 100 {95-100{70-80 25-35 | 5-10 
Glenbar | | cL | 
6-60|Clay loam, CL, CL-ML |A-6, A~4 ie) (0) 100 100 95-100[75-95 25-40 5 tS 
silty clay | | | | | 
loam, loam. | | 
| | | | | 
28-- women | 0-11]Clay loam----- CL, ML A-6 | 0 0 100 100 95-100|75-90 35-40 10-15 
Glendale 11-60|Silty clay [CL A-6 0 0 100 100 95-100|75-95 30-40 | 10-15 
| loam, silt | | | | | | 
| loam, clay | | | | | 
| loam. | I | 
| | | | 
29 ~~ ono we - He 0-3 |Silt loam~----- {CL-ML, cL |aA-4 0 ) 100 |90-100|80-100|/60-90 | 20-30 | 5-10 
Glendale 3-40}Silt loam, \CL-ML, cL, |A-4 ry) 0 100 [90-100]75-100]55-90 | 25-35 | 5-10 
loam. ML | | | ! 
[40-60|Silt loam, CL-ML, CL |A-4, A-6 Q 0 100 |90-100|80-100|60-90 25-40 S-15 
t clay loam, | | 
loam. | | | | | | 
| | ! | 
308 { 
Glendale----- O-12jSilt loam----- JCL-ML, CL |[A-4 an) 0 100 90-100|80-100|/60-90 | 20-30 5-10 
12-60/Silt loam, |CL-ML, CL, ]A-4 | 0 { 0 | 100 90-100|75-100/55-90 | 25-35 5-10 
loam. ) ML | | | | | 
| 
Pajarito~----- | 0-2 |Gravelly fine |SM, GM, A-1, A-2,| 0 Q 55-75 |50-70 |30-60 [10-40 15-28 NP-10 
sandy loam, | GM-Gc, A-4 { | 
| sc-sM | I | | | | 
2-22|Fine sandy |sc, SC-sM [A-2, a-4 [ 0 Q 80-100|75-100|40-80 |30-50 | 20-30 | 5-10 
loam. | | | | | 
[22-30|Fine sandy [sc, SC-SM |A-2, A-4 0 ie) 80-100|75-100|40-80 {30-50 | 20-30 5-10 
| loam, sandy | l | | | | 
| loam, | | | | | | | | 
30-60|Gravelly sandy|SM, GM, [A-1, A-2, ie] [ii0 55-75 [55-75 |35-65 |15-45 | 15-30 | NP-10 
loam. | Gu-ce, | A-4 | | { | | | 
| SC-SM | | | | | { | 
I | | | | | 


See footnote at end of table. 
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Table 17.--Engineering Index Properties--Continued 


| | | Classification |Frag- |[Frag- Percentage passing 
Soil name and |Depth| USDA texture | | [ments |ments sieve number-- Liquid | Plas- 
map symbol | | | unified | AASHTO | > 10 | 3-10 | | limit | ticity 
[inches |inches 4 10 40 200 index 
| In | | | | Pct | Pot | | | { Pet | 
| { | | | | | 
31+ | | | | 
Grabe-------- | 0-2 |Fine sandy ML, CL-ML, [A-4 | 0 | 0 95-100[85-100|60-85 |35-55 { 15-25 NP-5 
| loam. SM, SC-SM| | | 
| 2-60|Loam---------- CL-ML, CL jaA-4 0 | 0 95-100|85-100|70-95 [50-75 | 20-30 5-10 
| | | | | 
Vado--------- | 0-6 |Gravelly fine |SM, SC-SM,|A-1, A-2 | 0 0 |55-80 |50-75 |40-45 [10-35 | 20-25 | NP-5 
| sandy loam, | GM, GM-Gc| | | | | 
| 6-17|Gravelly sandy|SM, SC-SM |A-1, A-2 0 0 70-85 |60-75 |35-50 [20-30 | 20-25 | NP-5 
{ | loam. | | | | | | 
[17-Sl}Very gravelly |GM, GP-GM, |A-1 (0) is} [20-55 [15-50 [10-35 | 5-20 | 20-25 NP-5 
| sandy loam, GM-GC | | | 
| extremely | | { 
| gravelly | | 
| sandy loam. | | | { 
{51-60| Loam, gravelly|ML, CL, A-4 (20: 0 | 75-100 70-100|50-90 [50-80 | 15-25 NP-10 
| | sandy loam. CL-ML | | | { { | 
| | | | | | 
32: | | | | | | 
Granolite----| 0-2 |Extremely GM-GC, GM |A-1, A-2 | 0-10 [45-70 {50-60 |45-55 |30-45 {15-30 | 15-25 | NP-5 
| cobbly fine | ! | | 
} sandy loam. | | | | 
2-15|Extremely Gc, sc, A-2, A-7 | 0-10 |60-80 [45-85 |40-80 [35-70 |20-60 | 40-60 | 10-30 
| cobbly sandy | CL, CH | | | | | 
| clay, | | | | | | 
| extremely | | | | 
cobbly clay, | | | | | 
extremely | | | 
| cobbly clay | | | 
| loan. | | | 
{15-22|Weathered | --- --- rs re ttl er- J eee J ee --- --- 
| bedrock, | | | 
22 |[Unweathered = | “-- --- --- wee fj ocee oe ae Rr woe --- 
| bedrock. | | | | 
| I | | 
Rock outcrop-| 0-60|Unweathered --- --+ | --- wee [ee ere | eee Ses <5 --- 
| bedrock. t | ! | | | 
I | I { | | 
33+: | | | | | | 
Gunsight----- 0-2 |Very gravelly |GM-GC, GC,[A-2, A-1 | 0 J10-30 |35-55 |30-50 |20-40 [10-30 | 20-25 | 5-10 
| fine sandy | GpP-GC | | | | | | | 
| | loam. | | | | 
| 2-6 |Extremely |GP-cc JA-2, A-l | © | 0-20 [15-35 |10-25 | 5-15 | 5-10 | 20-25 | 5-10 
| gravelly | | | | | | | 
| sandy loam. | \ | | | | 
6-60 |Extremely GP-GC JA-2, A-1 0 | 0-20 [15-35 |10-25 | 5-15 | 5-10 | 20-25 | 5-10 
gravelly | | | | | | 
| sandy loam. | | | | { | | 
| | | | | | 
Rillito------ 0-13|Gravelly fine [GM-GC, GC |A~-2 a) | 0 50-65 |40-60 |35-45 |25-35 | 20-30 5-10 
sandy loam, | | | | | 
13-60|Gravelly loam |[GC, SC, fa-4 Qa | 0 65-80 |60-75 [50-70 }35-50 | 20-30 5-10 
\ | sc-sm, | | | | | | 
| GM-Ge | | | \ | | | 
i | | | | | | | 
dees ee cees<s | 0-3 [Clay loam----- |cu Ja-6, A-7 | 0 | ©  [85-100]80-100[75-100|55-80 | 30-45 | 10-20 
Hantz | 3-50|Clay---------- |CH, CL JA-7, A-6 0 | 0  {90-100|85-100|75-100]65-95 | 35-60 | 15-30 
50-60|Clay---------- JCH, CL JA-7, A-6 0 | 0  |90-100{85-100|75-100]65-95 | 35-65 | 15-45 
| | | | | | | | 


See footnote at end of table. 
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Table 17.--Engineering 


Soil name and 
map symbol 


Hayhook 


36*: 
Hickiwan 


Gunsight 


Momoli 


See footnote at end of table. 


| gravelly 
| sandy loam. 


| | Classification 
Depth} USDA texture | | 
Unified | AASHTO 
| 
In | | 
| | 
0-2 |Sandy loam----|SM, SC-SM |A-2, A-4 
2-23|Sandy loam----!SM, SC-SM |A-2, A-4 
|23-39(Gravelly sandy|SM, SC-SM |A-2, A-1 
| loam. | 
39-60|Sandy loam----|SM, SC-SM |A-2, A-4 
| 
| 
0-2 |Very gravelly |GM, GM-GC, |A-1 
| sandy loam. GP-GM | 
2-14|Very gravelly |GM, GM-GC, |A-1 
| sandy loam. GP-GM | 
14-60|Cemented------ oo | --- 
| | | 
| 0-3 |Extremely GP-GC JA-2, A-l 
| { gravelly { 
| | sandy loam. | 
| 3-23|Extremely |GP-Gc JA-2, A-1 
| | gravelly | | 
| | sandy loam. | 
{23-60| Extremely |GP-GC JA-2, A-1 
I | 
| | 
| | 


| 0-1 |Extremely 

sandy loam. 
loam, very 
sandy loam, 
sandy loam. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


O-1 


Extremely 
cobbly fine 
sandy loam. 

Extremely 


| 

| 

| 

I 

| Unweathered 
| bedrock. 

I 

| 0-60|Unweathered 
| bedrock. 

| 


Very cobbly 
fine sandy 
loam. 

Very coabbly 
loam, 


1-18 


18-24 
24 Unweathered 


bedrock. 


cobbly loam. 


Cemented----- 


| 

| 

| 

| 

| 

| 

| gravelly fine| 
| 

| very gravelly| 
| 

| 

| 


|GM, GP-GM |A-2, A-1 


gravelly fine| 


1-60|Very gravelly |GM, GM-Gc,{A-2, A-1 


| Gc, sM | 


| 
| 
| 
| A-4 


A-4 


A-4 


A-4 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
= | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Index Properties~-Continued 
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[Frag- |Frag- | Percentage passing | 
ments |ments | sieve number-- Liquid | Plas- 
> 10 | 3-10 | | limit | ticity 
inches | inches 4 10 40 200 index 
Pet | Pot fl Pot | 
| | | 
a) Q | 100 95-100|55-70 |30-40 20-25 | NP-5 
an) 0 } 100 $0-100{55-70 {25-40 20-25 | NP-S 
an) 0 75-85 {65-75 {40-50 [20-30 20-25 | NP-5S 
| | | 
0 0 100 90-100{55-70 |25-40 20-25 | NP-5 
| | | 
I | | 
a) 0-5 135-55 [30-50 {20-30 [10-20 15-25 | NP-5 
| | | 
on) 0-5 |35-55 [30-50 {20-30 {10-20 15-25 | NP-5 
| | | i | | 
|e== Sse oil fre Sehr (Pees sie Alpes 
| | | | 
a) 10-30 |15-35 [10-25 5-15 | 5-10 20-25 | 5-10 
| | 
| | | 
! 0 | 0-20 [15-35 [10-25 5-15 | 5-10 20-25 | 5-10 
| I | | 
| | | | | 
0 | 0-20 |15-35 |10-25 5-15 |] 5-10 |] 20-25 | 5-10 
| | | | | 
| | | | | | 
| | | | | 
ie] | 0-15 }30-60 |20-50 |20-40 [10-30 | 20-30 | NP-5 
| | | | | | 
| | | | i | 
{ 0 [| 0-5 40-65 [25-50 |20-40 |10-35 {| 20-30 NP-10 
| | | | { 
| | | | { 
| | | 
| | | | 
| | | | 
I | | | 
| | | | 
0-20 [50-65 |90-100/80-95 |60-80 |35-50 | 15-25 | NP-5 
| | { 
| | | i | 
0-20 |50-65 {65-80 |60-75 [50-70 }35-50 | 20-30 5-10 
I | | | 
aa nas $5 |eeeep cies (| sets [ese “5% 
| | | | 
| | i | 
J eees > [c= ae ce eee ap. ass see 
| | | | | | 
| | | | | | | 
{ oO [50-60 |90-100|80-95 |60-80 [35-50 15-25 NP-5 
| | | | I | 
| | | I | | 
a) [50-60 [65-80 {60-75 |50-70 |35-50 | 20-30 5-10 
| | | | | 
| | | | | 
[eek gpetace | eseten| octee i) eos see aa Sar 
[eeS: ere Maree “cases. | Cese Sogo ti) sas SSF 
| | | I | | 
| | | | | | 
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Table 17,--Engineering Index Properties--Continued 


| Classification |Prag- |Prag- Percentage passing | 
Soil name and |Depth| USDA texture | | {ments |ments sieve number-~ [Liquid | Plas- 
map symbol [| | Unified | AASHTO | > 10 | 3-10 { limit | ticity 
inches ]inches 4 10 40 200 index, 
Pet Pct | | Pct 


GM-GC, GM, 0 { 0-5 35-55 |30-50 [15-30 J10-20 | 20-25 NP-5 
| sandy loam. GP~GM | | 


| 
| 
| 
Keysto------- } 0-3 |Very gravelly | 
| | 
| 3-24|Extremely |GM-Gc, GM, |A-1, A-2 ] 0 55-75 [35-75 |50-70 |30-50 [15-30 | 20-25 | NP-5 
| 
| 
| 
| 
| 


| 
| 
38°: | | 
| 
| 


cobbly sandy | SM, SC-SM| | 


loam. | | 
24-60|Extremely |SP-SM, SM,|A-1, A-2 0 55-75 |60-75 [55-70 {25-55 }|10-20 20-25 } NP-5 


cobbly loamy { SC-SM | 
sand. | | { 
| \ | | | 
Riverwash----| 0-6 |Sand---------- {SP, SP-SM, |A-1 eee 0-10 |80-90 {75-90 |20-35 | 0-5 15-20 | NP-5 
| | sw, SW-SM | 
6-60|Stratified |Gw, sw, JA-1 Jicsee 0-15 |20-90 |20-80 [10-20 | 0-5 15-20 | NP-5 
coarse sand SP, GP | 
| to sand. | { | 
| | | 
39": I | | 

Kohatk--~---- 0-1 |Very cobbly |SM, SC-SM,|A-2, A-4 ) 45-55 [60-90 | 
fine sandy GM, GM-GC | | 
| loam, | | | 
| 1-10|Very cobbly CL, CL-ML {A-4 0 55-70 {85-100|80-95 |75-90 |50-70 | 20-30 5-10 
loam. | I | | 
10 |Unweathered S24 sae Se ae ee aslo aus 25 --+ 
| bedrock. | | | 


0-60|Unweathered coe --- an wee poner ar 


| 
Rock outcrop- | 
| bedrock. | | 
| 
| 


40¢: 
Lajitas------ 0-6 |Very gravelly |GM-GC, GC |A-2, A-1 ) {| 0-10 |40-60 {30-50 
| fine sandy | 

loam. | | | { 
6 Unweathered --- --- --- Bee eee oe 
bedrock. 


Bosa--------- 0-1 |Gravelly fine |SC-SM, SC,|A-2, A-1,| 0-5 [| 0-5 55-80 [50-70 
sandy loam. SM, GM-GC| A-4 | 
1-6 |Very gravelly |GCc A-2 
clay loam, 

| | very gravelly 
| loam. 

6-8 |Weathered { cia 
bedrock. | 
| 8 |Unweathered = | --- 
| bedrock. 


Rock outcrop-| 0-60|Unweathered | --- 
bedrock. | 


4L*: | 
Lampshire----| 0-6 [Extremely {GM-Gc, GC 
gravelly | 
| sandy loam. 
{ 6 [Unweathered cited 
bedrock, | 


5-15 |35-60 [25-50 {20-50 |15-30 | 10-20 5-10 


‘ 
{ 
t 
' 
' 
' 


See footnote at end of table. 
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Table 17.--Engineering Index Properties~~-Continued 


| | Classification Frag- |Frag- Percentage passing 
Soil name and |Depth| USDA texture | ments |ments | sieve number-- Liquid Plas- 
map symbol Unified AASHTO > 10 | 3-io | limit | ticity 
inches |inches 4 10 40 | 200 index 
In | | Pet | Pet | | l | Pet | 
| l 
Al; { | 
Pantak------- 0-4 |Very gravelly |GM, GM-GC, [A-1 0 0 30-50 |25-45 [15-30 |10-20 | 20-25 | NP-5 
{ sandy loam. GP-GM \ | | 
| 4-14|Very gravelly |GC, GM-Gc, |A-2, A-1 0 0 30-50 [25-45 |25-40 ]10-25 | 25-35 5-15 
{| sandy clay GP-GC | 
| loam. | I I | | | | 
{14 |Unweathered --- --- cee Se fe met --- Cr tee 
| bedrock. 
I | l | 
Rock outcrop-| 0-60|Unweathered --- --- | --- --- --- | eee oee --- --- --- 
bedrock. { 
I I | | 
G2e scenes = 0-3 |Loam-~-------- CL, CL-ML [A-6, A-4 | 0 0 160 | 100 85-95 |70-80 25-40 $-15 
Mohal} | 3-21|Sandy clay sc, CL JA-6 o {| o 100 |95-100{75-85 [35-70 | 30-40 | 10-15 
loam, clay | | 
| loam, loam. 
}21-60|Loam, fine |CL-ML, Ja-4 o | 0 100 [80-90 [70-85 |35-65 | 20-30 5-10 
| sandy loam, | Sc-SsM, | | | 
| sandy clay sc, CL 
{ loam. | { 
| | I I 
age: t | 
Mohall------- 0-16|Fine sandy SM, SC-SM |A-2, A-4 0 0 | 100 85-S5 |50-65 |25-40 15-20 NP-5 
| loam. | { 
16-29]Sandy clay sc, CL |A-6 0) 0 | 100 §5-100|75-85 [35-70 30-40 | 10-15 
loam, clay \ ! 
| loam, loam. | 
29-60[Loam, fine CL-ML, [A-4 0 ie) [| 100 80-90 |70-85 [35-65 20-30 { 5-10 
sandy loam, SC-SM, | | 
{ sandy clay sc, CL | | | 
loam. | | 
| | | | | 
Pahaka----~--~- | 0-3 |Sandy loam----|SM, SC-SM [A-2, A-4 0 a) 100 95-100|55-70 |25-40 15-20 | NP-5 
3-30|Sandy loam----|SM, SC-SM |A-2, A-4 0 0 100 [95-100|55-70 {25-40 | 15-20 | NP-5 
30-60|Clay loam, CL, SC 1A-6, A-7 0 | 0 85-100|80-100|70-90 [35-75 25-45 }] 10-20 
| sandy clay | i | | 
! loam. ! 
age | | | | | | 
Mohal]------- 0-6 |Sandy loam-~--|SM, SC-SM |A-2, aA-4 [| 0 ie) | 100 |85-95 [50-65 |25-40 | 15-20 NP-5 
6-60|Sandy clay sc, CL A-6 ) 0 | 100 }95-100/75-85 [35-70 | 30-40 | 10-15 
loam, clay | | | | | | | 
loam, loam. ; | | | 
| | | | | | 
Trix--------- O-11|Very fine CL-ML, CL, [A-4 0 a) 95-100|$0-100|75-95 |45-60 25-25 | NP-10 
sandy loam. sc, SC-SM| | 
11-22|Loam, silt cL A-6 0 9) 100 100 85-95 |65-75 | 25-35 10-15 
| loam, clay | | 
| loam, | | I i | 
22-60|Sandy clay CL A-6 0 ® | 200 | 100 |85-95 [50-75 | 30-40 | 10-15 
loam, clay | 
{| loam, loam. | i 
| | 


See footnote at end of table. 
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Table 17.--Engineering Index Properties--Continued 


Soil Survey 


ee Sn 


Soil name and 
map symbol 


ee et 
In | 

G5: 
Nahda-~--~---- 0-2 | 
J 2-12 


Stagecoach--- 


Romero 


USDA texture 


Extremely 
gravelly 
sandy loam. 

Excremely 
gravelly 
sandy clay, 
very gravelly 
clay. 

Extremely 
gravelly 
sandy clay, 
extremely 
gravelly 
clay, 
extremely 
gravelly 
sandy clay 
loam, 


36-60 }|Cemented-~---- 


23-38 


Very gravelly 
sandy loam. 
Very gravelly 
loam, very 

gravelly 
sandy loam, 
gravelly 
sandy loam. 
Extremely 
gravelly 
loam, 
extremely 
gravelly 
sandy loam. 
Very gravelly 
sandy loam. 


Gravelly sandy 
loam. 

Gravelly clay 
loam, 
gravelly 
sandy clay 
loam, 
gravelly 
loam. 

Weathered 
bedrock. 


Very gravelly 
sandy loam. 


7-60|Weathered 


bedrock. 


See footnote at end of table. 


Classification 
| 
unified AASHTO 
{ 
| 
GM, GM-GC, |A-1, A-2 
| GP-GM, GC| 
| 
GC, GP-GC |A-2 
| | 
| 
Joc, GP-Gc |A-2 
j | 
| | 
| 
GM, GM-GC, [A-1 
{ GP-GM | 
GM-GC, A-2, A-4, 
| sc-sM, A-1 
cc, sc 
I ! 
| 
{ | 
GC, GM-GC,|A-1, A-2 
GP-GM, GM| 
GM, GM-GC, |A-1 
GP-GM 
{ 
SM, SC-SM,|A-2, A-4 
| sc 
SM, SC, [A-2. A-4, 
GM, Gc A-6 
| 
| I 
| 
| 
ee On 
| 
SM, GM, A-1 
GM-GC, 
SC-SM 
| 


> 10 
inches 


| Pet 


|Frag- |Frag- | 


ments [ments | 


3-10 | 
inches 4 
Pct | 
| 
0-10 [15-35 
5-10 [15-35 
5-20 |20-30 
| 
| 
| 
[ 
| 
| 
| 
0 $30-55 
| 
0 30-70 
0-5 15-30 
| 
| 
0 30-55 
| 
0-5 70-80 
0-5 70-80 
0-5 445-60 
| 


sieve number-- 


10 40 
| | 
| 
10-30 {10-30 
! 
| 
10-31 [10-30 
| 
[ 
15-25 |10-25 | 
| 
{ l 
| 
| 
| 
| 
oe H wee 
| 
25-50 [15-35 
25-65 |15-40 
| | 
| 
| 
| 
J10-25 | 5-25 
I | 
{ 
| 
(25-50 [15-35 | 
| 
| 
| 
60-75 |40-55 | 
| | 
50-75 |40-65 | 
I { 
| | 
| 
| | 
| | 
| I | 
[ros | 
| 
| 
[35-50 {25-40 | 
| | 
| 
[aca Theo dl 
| | I 
| 


Percentage passing 


45-60 


15-25 


| Plas- 
ticity 
index 


NP-10 


20-30 


NP-10 
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Table 17,--Engineering Index Properties--Continued 


a 


| Classification Frag- |Frag- 
Soil name and |Depth| USDA texture | | ments [ments | 
map symbol ] Unified AASHTO > 10 | 3-10 | 
inches| inches 4 
In Pet | Pot | 
| | 
46+: { | 
Rock outcrop-| 0-60|Unweathered S26 --- -+- --- --- 
bedrock. | J 
47": | | 
Pajarito----- | 0-4 |Sandy loam----|SM, sc, [a-4 [0 0 |95-100 
SC-SM } 
{ 4-17|Fine sandy SC, SC-SM [A-2, A-4 ) 0 | 80-100 
loan. | | | 
17-60|Fine sandy SC, SC-SM |A-2, A-4 | 0 0 80-100 
loam, sandy | | | 
loam, i | | 
i 
Sahuarita----| 0-18;/Sandy loam----|SM, SC-SM [A-2 ie] 0 90-100 
18-34|Fine sandy ML, CL-ML, [A-4 a) or) 95-100 
| loam, loam, SM, SC-SM| 
sandy clay | | 
loam. { | 
34-60|Loam, sandy cL, sc, A-4, A-6 | 0 0 95-100 
clay loam. CL-ML, | | | 
| Sc-SM l | | | 
| | | 
48: | | | | 
Pantano------ 0-2 |Extremely |GM-Gc, fa-1 | 0 0-10 [20-35 
| gravelly fine] GP-GM, GM | | 
sandy loam. | { | 
2-11|Very gravelly |GM-cc, A-2, A-1 | 0 0-5 (35-55 
sandy loam. | GP-GM, GM | | 
[11-16 (Extremely GM-GC, A-1 ho O 0-10 [20-30 
gravelly GP-GM, GM | | 
sandy loam. | i 
{16-22|Weathered --- | --- | --- w-- [eee 
bedrock. | | | 
22  |Unweathered --- aoc | --- w-- | wee 
bedrock. | | 
| | | | 
Granolite-~--| 0-2 |Extremely |GM, Gc, A-1, A-2 | 0 15-20 [15-30 
gravelly GP-GM, | | | 
sandy loam. GM-GC | | 
2-16|Extremely |GP-Gc, Gc |A-2 a) 5-15 [15-30 
gravelly 
sandy clay, | 
extremely | 
gravelly | 
clay, | 
extremely | 
gravelly clay] | | 
| loam, | 
16-24 |Weathered | --- “ee [| --- fore [ --- 
bedrock. | 
24 |Unweathered eae eet [ --- 0 | --- SS 
| bedrock. | 
| | 


See footnote at end of table. 


sieve number-- 


10 40 
| | 
I 
| 
| 
95-100] 60-70 
75-100/40-80 | 
75+100|40-80 
| 
| 
| 
}85-95 |60-70 
90-95 {70-80 
| 
| 
| 
90-95 {75-85 
| 
15-30 |10-20 
| | 
30-50 [20-40 
15-25 |10~25 
| 
Ese", tees 
| 
| aoe ee 
| 
| 
10-25 | 5-20 
| 
| 
10-25 |10-25 
| | 
i 
I 
| 
[pete Upores 
Kotrs sees 
i 


Percentage passing 


[Liquid 


limit 


Pet 


15-25 
15-30 


25-40 


15-25 


415-25 


45-60 


329 


NP-5 
NP-~10 


NP-5 


NP-10 


20-30 
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Table 17.--Engineering Index Properties--Continued 


a 


| Classification Frag- |Frag- | Percentage passing 
Soil name and |Depth| USDA texture | [ments |ments sieve number-- Liquid | Plas- 
map symbol | Unified | AASHTO > 10 | 3-10 limit ticity 
inches | inches 4 10 40 200 index 
| | Pet | Bet | | Pct | 
| } | | | | 
4g*: | | I | | | | | 
| 
| 


Pinamt-----~-- 0-2 |Extremely GM, GP-GM, |A-1, A-2 0 0-15 [25-60 |15-50 |10-45 5-30 15-25 | NP-5 
| gravelly 
| loam. | | | | 
2-30|Very gravelly |Gc, GP-Gc |A-2 0 15-30 |20-55 |15-50 {10-40 [10-35 | 25-35 | 10-15 
| sandy clay { | | 
loam, very = [ | | | \ 
{ gravelly clay| i i | | 
| loam, | | | | | 
extremely | | | 
| gravelly { | 
loam, | | | { 
30-60|Extremely GP-GC, A-2, A-1 0 15-30 [20-55 [15-50 |10-40 5-35 | 20-30 5-10 
! gravelly GM-Gc, GC | | { | 
sandy loam, | | | | 
very gravelly| { | { | | 
loam, very | | | | | 

| 

| 


gravelly J | | { | | 
sandy loam. | i 


Momoli------- 0-2 |Very gravelly |SM, GM. A-1 0 0-10 |45-66 {35-50 |20-35 5-20 | 15-20 | NP-5 
coarse sandy | GP-GM, | 
| loam, SP-SM ] | | | 
2-12|Gravelly sandy/SM, GM,  |A-1, A-2 0 0-5 |50-85 [45-75 |25-65 [15-30 | 15-20 | Ne-5 
loam, GM-GC, | 
| | gravelly | sc-sm | | | | \ | 
coarse sandy | H | | | 
t loam. | I | I 
12-22; Extremely |GP-GM, om, [A-1 0 0-15 $30-60 [25-50 [15-35 | 5-20 | 15-20 | NP-5 
| gravelly SM, SP-SM| | | 
coarse sandy | | | | | | 
loam, very { | | 
| gravelly | | | | 
coarse sandy | { | | 
loam. | 
22-60|Very gravelly |SM, GM, A-1 { 0 0-10 |45-60 (35-50 |20-35 $-20 15-20 NP-5 
coarse sandy | GP-GM, | | 
| | loam. SP-SM | 


50------------ | 0-8 |Extremely |GP-GM, SM, ]A-1 0 5-15 |30-60 [20-50 |10-35 | 5-20 | 15-25 | NP-5 
Quilotosa | gravelly GM, GM-GC| 
i coarse sandy | | | | | 
| loam, 
8-10|Weathered oo | oo #25 --- | 
| bedrock. | 

| 

| 


10 Unweathered --- { --- 
bedrock. 
| | | 
51*: | | 
Quilotosa~~--| 0-9 |Very gravelly |GP-GM, SM, |A-1 
| sandy loam. GM, GM-GC 
9 |Unweathered [ oe --- 
| bedrock. 
{ 
Rock outcrop-| 0-60|Unweathered --- o-- 
bedrock. 


Oo 
uw 
1 
Be 
wn 
w 
fo] 
1 
foal 
oO 
iN 
° 
t 
wu 
° 
oa 
o 
1 
w 
u 
w 
1 
iN) 
° 
Pp 
w 
‘ 
iS) 
u 


See footnote at end of table. 
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Table 17.--Engineering Index Properties--Continued 


Classification Frag- |Frag- Percentage passing | { 
Soil name and |Depth| USDA texture | ments |ments sieve number-- Liquid Plas- 
map symbol Unified | AASHTO > 10 | 3-10 | limit | ticity 
| inches|inches| 4 10 40 200 | index 
| In pot | Pet l | Pet | 
I | | 
Sit: | | | | 
Vaiva-------- | 0-1 |very gravelly {GM-Gc, GC |A-2, A-1 0 0-5 135-50 [30-45 |25-45 [20-30 | 20-30 5-10 
| loam. | | | | 
1-13|Very gravelly (GC, GP-Gc,|aA-2, A-1 0 | 0-5 |35-S50 |30-45 [25-40 |10-20 | 25-40 | 5-15 
| sandy clay {| GM-Ge | | \ 
| | loam. | | I 
13-19 |Extremely GP-Gc JA-2, A-1 0 | 0-5 410-30 | 5-20 | 5-20 | 5-10 | 25-40 | 5-15 
gravelly | ! | | | | | | 
| sandy clay i } | 
| loam. | | | | | 
19 [Unweathered | --- ane ceed Rese she [ese foes mea i) eax tale 
| bedrock. | | | 
| \ | | 
52": | ) 
Romero------- 0-7 |Very gravelly [SM, GM, JaA-1 0 | 0-5 (45-60 [35-50 [25-40 |10-20 | 15-25 | NP-5 
| sandy loam. | GM-GC, 
SC-SM | | 
7-60 |Weathered --- --- --- --- | --- aiid “o> --- --- --- 
} bedrock. 
\ | | | 
Lampshire----| 0-8 |Very gravelly |GM-GC, GC |A-2, A-1 [| 0 5-15 ]35-60 |25-50 {20-50 415-30 10-20 §-10 
| sandy loam. | | | 
8 |Unweathered --- | --- Sr te rr --- --- ~-- --- oon 
bedrock. | | | 
| | 
Rock outcrop-| 0-60|Unweathered oe | --- --- woe fee --- --- --- --- --- 
bedrock. | | | | 
| | | 1 
53: | | i | 
Romero------- 0-7? |Extremely GM-GC, GM, [A-2, A-1 0 {10-30 {10-35 | 5-20 | 5-20 | 5-15 | 10-25 | NP-10 
{ channery } Gc, GP-cc| | | | | { 
| sandy loam. { | | 
7-20 (Weathered --- | o--- en a ooo an ae ager [cae 
| bedrock. | | | | | l 
| 20 |Unweathered { --- i --- ---  [ --- Set tte tht te ee 
} { bedrock. | | | 
| | { | | | | 
Rock outcrop-| 0-60[Unweathered | = --- --- Sat Dts iitetehn Gitte ee oe 
! | bedrock. | | \ 
| | | | I | | 
§4------------ 0-1 |Loamy fine Is A-1, A-2,[ 0 | © | 100 |80-100/40-80 |15-35 — NP 
Rositas sand. | A-3 t | 
| 1-60]Fine sand----- |SM, SP-SM |A-2, A-1 0 0 100 |80-100{40-80 | 5-30 --- NP 
| | \ | 
55------------ 0-5 |Loam---------- }CL-ML, CL |A+4 0 o | 200 | 100 |80-100|65-90 | 15-25 | 5-10 
Sasco 5-60|/Silt loam, ML, CL-ML, |A-4 0) 0 100 =| 100 95-100[85-100| 15-25 NP-10 
silt. cL | | 
| I | | 


See footnote at end of table, 
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a 


| Classification 


Soil name and 
map, symbol. 


56*: 
Soledad------ 


Topawa 


59*: 
Tucson------- 


Table 17.--Engineering Index Properties--Continued 


Depth| USDA texture 


sand. 
| loam. 


Very gravelly 
sandy loam. 
Very gravelly 
| sandy loam. 


Very gravelly 

| sandy loam. 

} 2-8 |Extremely 

| gravelly 

| | sandy loam. 

8-18|Very gravelly 

| | sandy clay 

| loam. 

{18-37| Extremely 

| cobbly sandy 

{ clay loam. 

Gravelly sandy 
loam. 


37-60 


0-24[Silt loam----- 
| 
24-60|Loam, sandy 
| clay loan, 
clay loam. 


| 0-2 
{ 1-3 
3-28 
{28-48|Sandy clay 
I loam. 
48-60|Fine sandy 
loam. 
| 
0-5 !Sandy loam---- 
5-20|Clay---------- 
20-60|Sandy clay 
loam. 
| 
| 
| 0-1 |Gravelly fine 


| sandy loam. 


| | 
| 1-14|Sandy clay 
| loam. 


14-21|Sandy clay 
{ loam. 


21-60 


See footnote at end of table. 


Gravelly loamy 


3-13|Gravelly sandy 


Unified | AASHTO 
| 
| 
| 
SM, SC-SM,|A-1, A-2 
SP-SM 
sc, GC, JA-1, A-2 
| GM-GC, | 
SC-SM ( 
GC, GM-GC, [A-1, A-2 
GP-GC | 
GM, GC, |A-1, A-2 
GP-GM, | 
GM-GC 
| 
|GM-GC, GM, |A-1 
GP-GM { 
GP-GC A-1, A-2 
f 
Gc, GP-Gc |A-2 
| 
cc, sc A-2 
| 
JSC-SM, SC, |A-2, A-1 
Gc, GM-GC| 
| 
|ML, CL-ML, |A-4 
| cL i 
[CL-ML, CL, |A-4, A-6 
| Sc-sM, 8c 
| | 
I 
| 
Ja-4 
|A-6 
A-7 
SM, SC A-2, A-6 
| | 
|CL, CL-ML,]A-2, A-4 
[| sc, sc-sM| 
[sc, SC-SM |A-2, A-4 
|cL \a-7 
sM, sc A-2, A-6 
cc, sc, A-4, A-1 
| sc-sM, | A-2 
GM-GC 
cL, sc, A-6, A-4 
| sc-sM, 
CL-ML 
|cL, sc, }A-6, A-4 
| Sc-SM, 
{ CL-ML 
JCL, CL-ML |A-4 


Frag- |Frag- 
|ments |ments 
| > 10 | 3-10 
inches|inches 
Pct | Pct 
| 
| | 
0 0-5 
| 0 | 0-5 
| | 
| | 
a) 0-5 
0) 0-5 
| 
| 
ie) 0-5 
| 
ie) 0-5 
| 
| 
0 | 0-5 
0 [35-55 
| 
| 
a) 0-5 
| | 
| 
| 0 0 
| 
| 0 0 
| 
| 
| | 
| 
0) [0 
o | 9 
o | 0 
0 0 
| 
0 0 
| 
0 0 
0 0 
} 0 0 
| | 
| | 
| 
,| 0 | 0-10 
| 
| 0 0-10 
| 
| 
| o 0 
| | 
| 
[| o | a 
| 


Percentage passing 
sieve number-- 
| | 
4 10 40 {| 200 | 
| | 
| | 
| | 
60-80 [55-75 |28-55 [10-22 
\ 
60-80 {55-75 |30-50 |15-30 
| | 
| | | 
}35-55 [30-50 |20-35 |10-20 
| 
35-55 [30-50 |20-25 {10-20 
| | 
| | 
| | 
[35-55 [30-50 |20-35 |10-20 
| | 
[10-30 | 5-25 | 5-20 | 5-10 
| | 
| | 
[35-55 [30-50 [25-45 |10-30 
| | 
| | | 
40-70 [35-65 [30-55 |15-35 
| | | 
| i | 
60-80 |55-75 |30-50 |15-30 
| | 
| | 
100 100 |80-100{60-90 
| | 
|95-100|90-100|75-100/40-75 
| 
| 
| | 
| 
100 |95-100]70-95 |50-75 
100 |90-100|75-100| 60-80 
100 |90-100[75-100]65-95 
90-100|85-95 |65-85 |30-50 
| | 
]95-100|90-100/55-85 |30-55 
| | | 
| | 
| 100 |90-100)55-70 [30-40 
[ 100 |90-100|75-100|65-95 
90-100|85-95 |65-85 {30-50 
| 
| | | 
| 
}55-80 [50-75 |35-60 {20-40 
| | | 
| | 
| 100 | 100 |80-90 |35-55 
| | | 
| | | | 
| 100 | 100 |80-90 {35-55 
| | \ 
| | | 
| 100 | 100 [85-95 |60-75 
| | | 


Soil Survey 


[Liquid | Plas- 
Limit ticity 
index 
Bet 
| 
| 
15-20 NP-5 
| 
| 20-25 5-10 
{ 20-25 5-10 
| 
15-25 NP-10 
15-20 NP-5 
| 
20-30 5-10 
30-40 10-20 
| 
30-40 10-20 
20-30 5-10 
15-25 NP-10 
| 
25-35 | 5-15 
| 
| 
| 
| 25-30 5-10 
| 30-40 | 10-15 
| 40-50 20-25 
| 35-40 | 10-15 
| | 
| 20-25 | 5-10 
| | 
| 
| 25-30 | 5-10 
| 40-50 | 20-25 
| 35-40 | 10-15 
| | 
| 
| 
20-25 | 5-10 
| 
| 
25-35 | 5-15 
| 
| 
[| 25-35 | 5-15 
| | 
| 
| 20-30 | 5-10 
| 
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Table 17.--Engineering Index Properties--Continued 


—_ OTS nin nnn 


| Classification Frag- |Frag- | Percentage passing | 
Soil name and |Depth| USDA texture | ments |ments | sieve number-- Liquid | Plas- 
map symbol ] Unified AASHTO > 10 3-10 | limit | ticity 
l inches{inches| 4 10 40 200 index 
in | Pot Pet | | Pet 
| 
597: i | J 
Mohall------- 0-1 |Sandy loam----|SM, SC~SM |A-2, A-4 ) 0 | 100 |85-95 |50-65 |25-40 | 15-20 | NP-5 
| 1-60}Sandy clay |sc, cL A-6 i) 0 100 95-100/75-85 [35-70 30-40 10-15 
| loam, clay | | | 
loam, loam. } | i 
| 
Valencia----- | 0-15|Fine sandy SM, SC-SM |A-2, A-4 0) 0 | 100 100 |55-70 [25-40 | 15-20 | NP-5 
loam. | | | | 
15-25|Sandy loam, |SM, ML,  |a-4 a) 0 | 100 | 100 {65-80 [35-55 | 15-20 | NP-5 
| fine sandy CL-ML, | | | 
| loam, loamy SC-SM | | | | | | | 
| very fine | | [ | | | 
| sand. | | | | | | | | 
{25-60/Clay loam, CL, Sc fA-6 } o | 0 100 | 100 [85-95 |45-70 | 25-35 | 10-20 
| sandy clay | | | | | 
j loam. I i | I | | I 
| { | I | | | 
60": | | l | | | | | 
Vado--~-~----- | 0-S |Gravelly sandy[SM, SC-SM,]A-1, A-2 0 | oO 55-80 [50-75 [30-50 [15-30 | 20-25 NP-5 
i loam, GM, GM-GC | | | | 
| 5-16|Gravelly sandy|SM, SC-SM [A-1, A-2 ie) a) 70-85 {60-75 [35-50 {20-30 20-25 NP-5 
loam. | | | | | | | 
|16-42|very gravelly |GM, GP-GM, JA-1 Oo | 0 [20-55 [15-50 |10-35 | 5-20 | 20-25 | NP-5 
| sandy loam, GM-GC | | | | 
extremely | | | | | | 
{ gravelly | | | | i i | 
| sandy loam. | | | { | 
]42-60{Loam, gravelly|ML, CL, A-4 a) ) [75-100|70-100|S50-90 |50-80 | 15-25 | NP-10 
| | sandy loam, | CL-ML | | | | 
| | | | | i | | | 
Agustin-~---- | 0-8 |Gravelly sandy|Sc, SC-SM, ]A-2, A-1 0 | O {60-80 (55-75 |30-50 |15-30 | 15-25 | 5-10 
| | loam, | Gc, GM-Gc | | 
| 8-33|Gravelly sandy|S¢c, SC-SM,|A-2, A-1 0 0 }60-80 |55-75 |30-s0 {15-30 | 15-25 ] 5-10 
| | loam. | Gc, GM-6c | | | 
|33-42|Very gravelly |SC, SC-SM,|A-2, A-l | 0 | 0 40-60 |30-50 |20-35 |10-20 | 15-25 | NP-10 
| sandy loam. | GM, GM-Gc| | | | | | 
42-60|Gravelly sandy|SC, sC-sM,[A-2, A-1 | 0 | © [60-80 [55-75 |30-50 [15-30 | 15-25 | 5-10 
| loam. GC, GM-GC | | | 
| i | I | | | 
61-~----------- 0-2 |Clay loam----- [ML A-6, A-7 0 a 100 | 100 90-100|70-80 35-45 | 10-15 
Vecont 2-35|Clay, silty |cb, cH A-7 0 0 | 100 | 100 |90-100|70-85 | 40-60 | 20-35 
clay, clay | | | | | 
loam. | | | | 
35-60[Clay loam, CL A-6 | 0 0 100 =| 100 85-95 [65-75 30-40 | 10-15 
| loam. | | | | i 
i | | | | | 
62~----------- 0-13 | Loam--~------- CL-ML, CL |A-4 n) 0 |85-95 [75-85 |65-80 {55-60 | 20-30 | 5-10 
Wintersburg 13-60|Loam, clay CL A-6, A-7 | 0 i 0 |90-100|80-100 70-95 [55-75 25~45 | 10-20 
| loam. | | I | 
| | | i | i 


* See description of the map unit for composition and behavior characteristics of the map unit, 
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(The symbol < means less than; > means more than. 


profile. 


Absence of an entry indicates tha 
j 
| 


and 
map symbal 


Soil name 


density 


ate 
Anklam~---~---~7- 


Cellar--------7-- 


Rock outcrop---- 


Riverwash------~ 


Se 
Baboquivari 


Combate--------- 


Gt: 
Bucklebar 


Hayhook--------- 


See footnote 


Table 18.--Physical and Chemical Properties of the Soils 


| 


| I | 
Depth|Clay | Moist Permea- [Available}| Soil 
| bulk bility water reaction 
capacity 
In | Pct | Gfec { In/hr | In/in | pH 
| | | 
l \ 
| 0-2 |10-20]1.30-1.40] 2.0-6.0 [0.05-0.08]7.4-8.4 
2-8 |20-30]1.25-1.40| 0.2-0.6 |0.06-0.09}7.4-8.4 
8-17[27-35]1.25-1.50| 0.2-0.6 [0.07-0.09|7.4-8.4 
}17-25|27-40/1.40-1.60| 0.2-0.6 |0.02-0.03|7.4-8.4 
]25-30|27-40[1.25-1.45| 0.2-0.6 |[0.05-0.07|7.4-8.4 
}30-60| --- | --- rs ee 
| | 
| 0-18] 5-15/1.25-1.50 2.0-6. 0.05-0.09|7.4-8.4 
]18-41 25-35[1.25-1.55 .2-0.6 {0.04-0.05|7,4-9.0 
{41-60| --- i tad il | --- 
I | 
| 
{ 0-2 §-15(/1.25-1.50| 2.0-6.0 |0.04-0.08|6.6-7.8 
2-10]15-35]1.35-1.60| 0.2-0.6 |0.05-0,10|6.6-7.8 
10-20] --- | - 7 so 
| 20 --- -e- --- p25 = 
0-12| 7-18]1.25-1.50] 2.0-6.0 |0.04-0.08|6.6-7.8 
120 | --- --- --- --- --- 
| | 
0-60] --- ees a5 | i Sar 
| 
0-6 §-15[1.25-1.50| 2.0-6.0 |0,04-0 08|6.6-7.8 
6-12|15-35|]1.35-1.60| 0 2-0.6 [0.05-0.10|6.6-7.8 
jiz-20|\-s= "|, .S sees lel. ste =| 
| 20 --- --- --- -o- --- 
| | | 
| | | | 
| 0-18] 3-10[1.40-1 55| 6.0-20 0.05-0.09]7.4-8 
[18-60] 3-10/1.40-1.55 >20 0.01-0.05[7.4-8.4 
| | 
0-6 o-1 60-1.80 >20 [0.03-0.04|6.1-8.4 
{ 6-60] 0-5 60-1.80 >20 0.01-0,03[6.1-8. 
| | 
| | 
0-14] 5-15]1.50-1.65| 2.0-6.0 |0.07-0.10 6.1-7.3 
{14-40]20-30]1.45-1 60| 0.2-0.6 |0.10-0.13|6.1-7.3 
40-51]10-20|1.45-1.60| 2.0-6.0 0.07-0.10/6.1-7.3 
51-60| 5-10{1.55-1.70| 6.0-20 0.04-0.07|6.6-7.8 
| 
| O-1 | 3-5 [1.45-1.55| 6,0-20 |0.04-0.06/6.1-7.3 
1-15] 3-10{1.45-1.55| 6.0-20 0.04-0.06|6.1-7.3 
[15-29| 5-18/1.35-1.45 2.0-6.0 |0.07-0.10|6.1-7.3 
[29-60| 5-18[1.35-1 45| 2.0-6.0 |0.07-0 10|6.6-7.8 
(| | 
| 
0-9 |10-18]1.25-1.50] 2.0-6.0 |0.13-0.15 6.6-7. 
| 9-37|20-35]1.28-1.50 0.6-2.0 [0,.18-0.22[7.4-8.4 
37-60]20-35]1.35-1.60|] 0.6-2.0 |0.18-0.22 7.4-8. 
| | | | 
O-1 | 5-10[1.25-1.50| 6.0-20 0.06-0.08|6.6-8.4 
| 1-19|10-18 1.25-1.50| 2,.0-6.0 [0,.11-0.13|6.6-8.4 
19-60]10-18]1.15-1.45| 2.0-6.0 [0.12-0.13|7.4-8.4 
| 


at end of table. 


Salinity 


mmhos/cm 


Shrink- 
| swell 
otential 


Moderate 
Moderate 
Moderate 


Moderate 
Moderate 


Soil Survey 


Entries under "Erosion factors--T* apply to the entire 
Entries under “Wind erodibility group" and “Organic matter" apply only to the surface layer. 
t data were not available or were not estimated) 


Erosion|Wind | 
factors |erodi-|Organic 
| bility| matter 
K T [grou 
| Pct 
1 4 | 
0.05, 2 | 8 <1 
0.15 
0.15] 
0.10| 
0.10| 
| 
0.17/ 3 | 8 <.5 
0,104 
aoa | 
| 
8 eoel 
| 
| 
8 <i 
| 
| 
8 -——-- 
i 
8 5-1 
| 
| 
3 | 0-.5 
| 
2 <.1 
8 1-3 
3: 1-3 
| 
| 
| 
| 
3 | .5-1 
0.32 
0.32| 
| 
0.10[ 5 2 { .5-1 
0.24| | | 
0.24 
| | 
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Table 18.--Physical and Chemical Properties of the Soils--Continued 
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| Wind 
Soil name and |Depth/Clay Moist | Available] Shrink- erodi-|Organic 
map symbol bulk | swell | bility| matter 
| density | {potential T |group | 
Pot G/ee mmhos/cm| | Bet 
6 | | 
Pubac----------- 15-20}1.40-1.50 .0 Low------- J0.24 3 5-1 
5-28/35-55|1.35-1.45]0.06-0.2 High------ 
30-35]21.35-1.45 ) Moderate | 
35-55]1.35-1.45 we High------ 
30-35|1.35-1.45[0.06-0.2 Moderate 
a, 
Caralampi----~--- §-15|1.25-1.50] 0 Low------- 6 1-3 
20-35]1.35-1.55 6 Moderate 
20-35{/1.40-1.80 £6 Moderate 
| | I | 
Selevin--~------ O-1 | 5-15]1.25-1.50 <0 3 | Low-~----- Jo.05 B | 1-2 
35-50|1.35-2.55/0.06-0.2 3 High------ 
20-35/1.35 60 .6 .8 Moderate 
32-60[{ 5-15|1.1 45 .0 4 Low------- 
\ 
Kimrose--------- [| 0-2 [10-18]1.25-1.50 | Low------- 8 { 6-1 
20-35{1.25-1.60] 0 Moderate 
10-18/1.15-1.50 Low------- | | 
aes aoe { Saco aie ws 
\ I | | 
Ba: | 
Casa Grande----- 15-25]1.35-1.60| 0.6-2 Low-~--- -- 4h <1 
25-35|1.30-1.60 Moderate 
10-22]1.20-1.50 | Low------- 
i 
Kamato---------- 15-25]1.35-1,60] .0 14 [Low Sata 4L 0-.5 
20-30/1.30-1.50 -6 4 Moderate 
35-50]1,25-1.45] +6: .0 | High- 
40-55[1.25-1.45 2 .0 High------ | 
30-35/1.30-1.50|0.06-0.2 0 Moderate 
| | 
9: | 
Casa Grande--~--- 10-25/1.40-1.55 3 0=2-5 
4-10] 5-15]1.40-1.55 
20-35|1.20-1.30 
Rositas~---~----- O-5 [1.60-1.75 1 | o-.5 
0-5 [1.60-1.75] 
Valencia-------- 5-15]1.25-1.50] : 3 2561 
5-15]1.25-1,45 £0 
25-40|1.35-1.60| | 
\ | | 
10"; 
Cellar-------~--- 7~-18|1,25-1.50 Low- 8 <1 
Seer] eee ty Co ciee OO ete ee ee Ml eo, fet feed at ad 
| | 
Lampshire-~----- 5-15]1.25-1.50 | Low------- {0.15 { 8 1-2 
5-18)1.25-1.55} | Low------- { 
2os le ee Seer |[---- I 
es ee [po StSsere5 e425 | 
I I 
Rock outcrop---- woe ee a es en |----[---[ 8 a5 


See footnote at end of table. 
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Table 18.--Physical and Chemical Properties of the Soils--Continued 


pL 


| \ | | | Erosion|Wind | 
Soil name and |Depth|Clay | Moist | Permea- |Available| Soil |Salinity| Shrink- | factorslerodi-|Organic 
map symbol | {| bulk bility | water |reaction] {| swell {t bility| matter 
densit capacit: otential K T rou 
{ In Pet G/ec In/hr | In/in | pH mmhos/cm| } { Pet 
| | | 
lit: { | | 
Chiricahua----~- | O-3 ]215-18/1.25-1.50| 0.6-2.0 |0.16-0.18/6.1-7.3 | 0-0 8 1-2 
3-6 |35-40]1.35-1.55| 0.2-0.6 j0.19-0.21|6.6-7.3 | 0-0 
| 6-12|40-45]1.35-1.60/0.06-0,2 |0.14-0.16/6.6-7.8 0-0 
12-19|40-45]1.40-1.55/0.06-0.2 |0.12-0.14|6.6-7.8 0-0 | 
(19-25| --- --- --- | --- --- Jooce- 
ne oe oe os ee l 
| I 
Lampshire------- 0-8 |10-20/1.25-1.50| 2.0-6.0 [0.05-0.08{6.1-8.4 | 0-0 8 1-2 
8 ie ee ee ee a 
\ I | | 
lat: J | i | | | 
Chuichu--------- | O-2 | 5-15[1.25-1.50| 2.0-6.0 |0.04~0.06|6.6-7.8 | 0-0 8 .5-1 
| 2-19]10-35|1.30-1.60] 0.2-0.6 ]0.08-0.14|6.6-7.8 | 0-0 
jug-25] --- | --- mee cee foe --- | 
| 25 See ce eae if.) “aes |) oa SF 
| | | | | | | | 
Rock outcrop-~--| 0-60| --- nee ee he tl oat Bo ee 
| | | | | 
13 ----- ere ere 0-2 |15-25|1.25-1.50] 0.6-2.0 0.16-0,18]7.4-9.0 | 0-0 4L <1 
Chutum | 2-60]27-35]1.30-1.50| 0 6-2.0 |0.19-0.21]7.4-9.0 2-4 
| | | | | 
14---------ec---- { 0-3 3-5 [2.45-1 55] 6.0-20 0.04-0.06(/6.1-7.3 0-0 3 { 1-3 
Combate 3-60| 5-18|1.35-1.45| 2.0-6.0 ]0.07-0.10|6.1-7.3 0-0 | 
| | | I 
153 | | | 
Dateland--~----- { 0-7 [10-15]1.35-1.50] 2.0-6.0 |0 11-0,15|7.4-8.4 | 0-4 3 o-.5 
7-60|10-25|1.25-1.40} 0.6-2.0 |0.14-0 16}7.4-8.4 0-4 
J | | | 
Denure--~73~---77 { 0-2 | 5-15]1.35-1.50] 2 0-6.0 [0.11-0.13[6.6-8.4 {| o-4 3 | .5-1 
| 2-60[10-20|2.35-1 50| 2.0-6.0 |0.09-0.13/6.6-8. O- | 
| ! | 
16*: | | ! 
Delnorte----<---- O-1 5-18/1.40-1.55| 2.0-6.0 |0.06-0.12|7.4~8.4 | 0-2 8 { .1-1 
| 1-11] 5-25|1.40-1.60| 2.0-6.9 0.06-0.12]7.4~8.4 0-2 | 
} 2a 2S Se | ly Es ate: (| Se sso 
| | | | 
Stagecoach------ | 0-1 [10-15[1.20-1.40 2.0-6.0 |0.05-0.08/7.4-7.8 } 0-0 8 } .5-1 
y-24|10-18[1.15-1.35] 2.0-6.0 [0.05-0.11[7.4-8.4 Q-2 | 
}24-60[10-15[1.15-1.40| 2.0-6.0 |0.05-0,08/7.4-8.4 0-2 
| | | | 
LIN | | 
Delthorny--~---- | 0-2 } 5-29]1.40-1.55| 2.0-6.0 {0.06-0.12|7.4-8 0-0 8 <1 
2-9 5-20|1.40-1.60 0-6.0 |[0.06-0.12|7.4-8.4 | 0-0 
9-16) --- | ome ee --- --- - | 
16 | --- meee Ul 8s lp Sgt a pee eae | 
| { | | | | | 
Caracara------~- O-1 | 5-15[1.25-1 50| 2.0-6.0 |0.05-0.08|6.6-7.8 0-0 | Low------- ]0.17| 2 8 <.5 
1-9 |20-35/1.35-1.60| 0.2-0.6 ]O.10-0.12/6.6-7.8 | 0-0 [Moderate |0.15] { 
| 9-19]35-50/2.40-1.60|/0.06-0.2 |0.02-0 04{6.6-8.4 | 0-0 High------ 0.10] 
}19-32]20-35]1.45-2 65| 0.2-0.6 |0.02-0 04(6.6-8.4 | 0-0 Moderate {0.10 
3240] acm ess Ts ores Seo dsigee. yagi, “leer SR Sere [sae | | 
| 40 Sa wee ip 9 Ses Ep obese) see foes “inerecssar ----1t I | 
{ { \ | | I \ { { 
18+: | | | | | { I I 4 | 
Delthorny------- 0-2 5-15|1,40-1.60] 2.0-6.0 10.03-0.07(7.4-8.4 | 0-0 Loaw------- 0.0s[ 1 { 8 [-eS=2 
{ 2-11] 8-20/1.40-1 60] 2.0-6.0 |0.04-0.0817.4-8. {| 0-0 Low--7---- Jo.10| | | 
[dbere [sss eee. 1 Hos ler RAe” MIESRRe os sos tes | | 
[ 18 HES seo Of seo (ly eS Estee fe st cL Pere ecears Sass, | | 
| | { | | | | 


See footnote at end of table. 
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Table 18.-~Physical and Chemical Properties of the Soils--Continued 


Sp ee es, 


| | | Erosion|Wind | 
Soil name and |Depth/Clay Moist Permea- |Available| Soil [Salinity] Shrink- factors|erodi-|Organic 
map symbol bulk | bility water |[reaction| | swell | bility| matter 
density capacit: otential | K T rou 
In Pet G/ec In/hr In/in pH mmhos/cm| | | Pet 
| | | | 
18+: ; I | | | 
Garzona--------- O-2 | 7-15[2.15-1.25] 2.0-6.0 {0.05-0.07|7.4-8.4 0-2 | Low------- {o.os| 1 | 8 <1 
2-12[10-30[1.15-1.25| 0.6-2.0 ]O.08-0.10[7.4-8.4 0-2 Low--~---- 0.10 
[25 [ess cae) SSRe a] Bene 1[! Geet eee sees = acre | 
\ l I | 
Rock outcrop-~--| 0-60| --- --- --- --- --- --- |---------- ----[---| 8 --- 
H | | | 
19*: | | | 
Denure---------- O-1 [10-15/1.35-1.50| 2.0-6.0 [0.09-0.11]6.6-8 0-4 | Liow--~+---- 0.17, 5 | 8 5-1 
} 1-60]10-20 1.35-1,50| 2.0-6.0 ]0,09-0.13|6,.6-8.4 0-4 Low------- Jo.20 
| I | I 1 | 
Momoli---------- | 0-2 [20-18]1.40-1.50] 2.0-6.0 |0.03-0.05|7.4-8.4 | 0-4 Low------- fo.os] 4 8 | .1-.5 
| 2-21[10-18]1.40-1.65] 2.0-6.0 |0.07-0 09/7.9-8.4 | 0-4 Low------- 0.10] 
|21-33]10-18[2.40-1.50] 2.0-6.0 |0.03-0.07|7.9~8.4 0-4 | Low SSeS 0.05 | 
33-54|10-18/1,40-1.50| 2.0-6.0 |0.05-0.07/7.9-8.4 | 0-4 | Low. Soho {9.05| 
154-60[(10-18/1.45-1.65| 2.0-6.0 |0.07-0.09/7.9-8,4 0~4 | Low------- 0.15 ! 
| | | 
20*: | | i 
Denure---------- Q-2 5-15[1.35-1.50| 2.0-6.0 0.13-0.15|6.6-8.4 0-4 { Low------- 0.28] 5 3 5-1 
| 2-60]10-20|1.35-1.50 0-6.0 |0.09- 13|7.4-8.4 {| 0-4 Low------~- 0.24 
{ | | | 
Pahaka~--------- 0-2 5-18(1.25-1.50| 2.0-6.0 |0.13-0.15/6.6-8.4 0-4 Low------- 0.24] 5 3 o-.5 
{ 2-28] 5-18]1.25-1.55] 2.0-6.0 0.10-0.12|6.6-8.4 0-4 Low------- 0.20 
|28-60|20-40 1.35-1.60] 0.2-0.6 }0.14-0 17|7.4-8.4 | o-4 Moderate 0.28] 
| i 
21*: \ | | | | 
Dixaleta-~------ 0-8 |10-20[1.25-1.50] 2.0-6.6 jo 04-0.06|7.4-8.4 | 0-2 8 | .5-1 
B-21[ --- [|  --- ff wee J =e See es | 
J 22 | --- ne ia reg [tes Jie oe I 
| I I | 
Rock outcrop----| 0-60| --- --- | --- -o- --- J --- 8 eee 
I I 
22%; 
Far------------- 0-16]10-18/1.15~1.20| 2.0-6.0 |0.05-0.08/6.6-7.3 0-0 8. 4 254 
16 ee as 25 Sea bye aig l 
| I | | | 
Spudrock-------- 0-3 | 3-15]/1.25-1.50| 2.0-6.0 }0.09-0 12|5.6-7.3 | o-0 8 {1-3 
3-15] 3-15[1.25-1.55| 2.0-6.0 {0.02-0.0415.6-7.3 0-0 
15-36| 3-20[1.25-1.55 -0-6.0 10.05-0.09|5.6-7.3 0-0 | 
|36-60| --- --- [ee 0.0-0.0 | --- [ 0-0 | 
| I | 
Rock outcrop----| 0-60| --- --- --- | --- wee J oo--- 8 c+ 
l | I | | 
23 | { 
Gachado--------- 0-2 5-15|1.35-1.40] 2.0-6.0 ]0.04-0.07]7.4-8.4 0-2 | Low------- 0.05[{ 1 8 | <.5 
{ 2-8 [10-25 1.25-1.40] 0.6-2.0 0.07-0.10|7.4-8.4 0-2 i] 
[ 8-18]10-25|1.25-1.40] 0.6-2.0 |0.07-0.10/7.4-8.4 | 0-2 
eC a ee 
ae ee | | | 
Lomitas--------- 0-2 5-15/1.25-1.50| 0.6-2.0 |0.05-0.07]7.4-8.4 | 0-0 8 { <.5 
2-12|10-18/1.25-1.55| 0.6-2.0 |0.05-0.07/7.4-8.4 | 0-0 | 
w20 | --- oe aoe --- [ --- | - 
| | | 
Rock outcrop----| 0-60] --- --- --- | --- { --- [ones { 8 [oowe- 
| | 
24----- oon nnn e nee 0-4 27-30/1.15-1.30] 0.2-0.6 (0.18-0.21|7.9-8.4 | 0-2 Low~------ 0.37, 5 | 4 <1 
Gadsden 4-38|35-55}1.10-1.30]0.06-0.2 {0.13-0.2117.9-8.4 | 0-2 High------ 0.28 | | 
]38-60]27-30[1.15-1.30] 0.2-0.6 |0.18-0.21/7.9-8.4 | 0-2 Low---+--- 0.37( | 
| | | | bev 


See footnote at end of table. 
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Table 18.--Physical and Chemical Properties of the Soils-~-Continued 


a ee eaeaet EEE aadn EERIE nnAAIIE UE EnnISS EERE EEDOnnE RRS 


| | I | | Brosion|Wind 
Soil name and |Depth|Clay Moist Permea- {Available| Soil |Salinity| Shrink- | factors|erodi-]Organic 
map symbol bulk bility water |reaction} swell bility| matter 
densit Capacit otential K T rou 
In Pct. G/ce In/hr | In/in pH = | mmhos/cm Pet 
| | | | | 
25--------------- O-1 |10-20]1.25-1.40| 0.6-2.0 |0.16-0.19[7.9-8.4 | 0-8 | Low--~---- 0.43| 5 aL <.5 
Gilman | 1-60/10-18 1.25-1.40] 0.6-2.0 0.16-0.18[7.9-8.4 | 0-8 Low------- 0.43[ 
i | | 
Q6sHeo-e sesso ss 0-31|40-55/1.35-1.55]0.06-0.2 |0.14-0,17|7.4-8.4 | 0-2 High------ 0.32, 5 [ 4 <2 
Ginland 31-60]20-30/1.25-1.50] 0.2-0.6 |0.14-0.18|7.4-8.4 | 0-2 Moderate |0.28 
| | | 
Bannon eee enna | 0-6 [20-27/1.10-1.40| 0.6-2.0 |0.16-0.18|7.4-8.4 | Low------- oes 5 4L <.5 
Glenbar 6-60(18-35/1.30-1.60] 0.2-0.6 |0.19-0.21|7.4-8.4 | 2-4 Moderate 0,37 
| | J | 
28---~-~- mre ne O-11|30-35]2.25-1.35] 0.2-0.6 |0.16-0.21 7.4-8.4 2-4 Moderate 0.37| 5 4L | .5-1 
Glendale 11-60{25-35{2.25-1.35| 0.2-0.6 |0.16-0.21|7.4-8.4 2-4 Moderate {0.37 | 
| | | | 
dyecsctscenedecse 0-3 |15-25]1.10-1.40] 0.6-2.0 |0.19-0.21|7.4-8.4 | 0-2 4u |. 5-1 
Glendale | 3-40{18-27[1.20-1.45| 0.6-2.0 [0.16-0.21|7.4-8.4 | 0-2 
|40-60/18-35 1.25-1,45] 0.2~2.0 [0.19-0 2147.4-8.4 2-4 | 
i | 
30*: i | | | 
Glendale-------- 0-12})15-25]1.10-1,.40] 0.6~2.0 |0.19-0.21|7.4-8.4 0-2 4L arate 8 
{12-60 18-27|1.20-1.45}] 0.6-2.0 [0,16-0.21[7.4~8.4 Q~2 
| | | | 
Pajarito-------- | 0-2 5-15[1.25-1.50| 2.0-6.0 |[0.08-0.12]7.4-8.4 | 0-2 Low------- 0.15] 5 5 O-.5 
3 2-22}10-20(1.25-1.55| 2.0-6.0 |[0.11-0.15]7.4~-8.4 0-2 Low------- 0.28] { 
22-30|10-20[1.15-1.45| 2.0-6.0 0.11-0,15]7.4-8.4 0-2 Low------~ 0.28 | { 
30-60} 5-20{1.20-1.55] 2.0-6.0 |0.08-0 12[7.4~-8.4 0-2 Low------- 0.15 
| || 
3ir | | | | 
Grabe-----e----7- 0-2 A-14/1.25-1.50| 0.6-2.0 |0.13-0.15|6.6~-7.8 | 0-0 5 3 | .5-1 
2-60|10~-18)1.25-1.55{ 0.6-2.0 |0.16-0.18|6.6-8.4 | 0-0 | 
| | | | 1 
Vado-------- rr | 0-6 8-18/2.25-1,50| 2.0-6.0 ]0.09-0.11|7.4-8.4 Q-2 Low------- 0.15| 3 5 ]| o-.5 
6-17| 8~18]1.25-1.55| 2.0-6.0 |0.08~0.11|7.4-8.4 0-2 | Low------- 0.15] | 
[17-51] 8-18]1.25-1.55 2.0-6.0 [0.04-0,08[7.4-8.4 | 0-2 Low-~------ 0.10 
{51-60[10-18|1.35-1.45] 2.0-6.0 |0.07~0.15|7.4-8.4 0-2 |Low------- jo.32| 
| | | | | | 
3285 | | | 
Granolite------- 0-2 5-18]1.20-1.30| 2.0-6.0 ]0.03-0.07{6.6-7.8 0-2 Lowe ~----- 0.05, 2 | 8 -5e1 
2-15{35-50[1.10-1 40|0.06-0.2 |0.02-0 10{6.6-7.8 0-2 High------ 0.05 | 
[15-22] --- a Bee lu Sess * | & -| Reate snes tea | 
| 22 eee Ser ul Soe one ate Sie? > roe enaS ee aren) if 
| | 
Rock outcrop----| 0-60] --- aon ied --- woe ort | ---------- |----|---] 8 --- 
| | 
33+: | | 
Gunsight-------- 0-2 5-18/1.25-1.50| 2.0-G6.0 |0.06-0.09|7.9-8.4 0-2 Low-----7-7 {o.10/ 5 8 {| O-.5 
-6 | 5-18/1.25-1.50] 2.0-6.0 {0.03-0,05|7.9-8.4 0-2 | Low------- J0.05 | 
6-60] 5-18/1.25-1.50| 2.0-6.0 |0.03-0,05]7.9-8.4 | 0-2 = [Low------- [0.05 
| | | 
Rillito--------- 0-13]10-25]2,25-1 50] 0.6-2.0 |0.09-0.12]|7 8.4 2 Low------- 0.15] 5 8 { <.5 
| 13-60{10-25[21,25-1.55] 0 6-2.0 ]0.12-0.28{7.4-8.4 2- Low-~+---- 0.32 | 
I I | | | 
gqlstect scene | 0-3 [30-40]1.05-1.20] 0.2-0.6 [0.16-0.21]7.4-7.8 | 0-4 |Moderate |0.32| 5 | 4% J .5-1 
Hantz 3-50|40-§5|1.15-1.25]0.06-0.2 0.12-0.16{7.4-8.4 0-4 |High------ 0.28 { 
50-60|40-60|1.15-1.30]0.06-0.2 0.12-0,16]7.4-9,0 { 0-8 High------ 0.28 | 
| | | | | 
BG ---- nce cr ee 0-2 {10-15]1.25-1.50] 2.0-6.0 |0.11-0.13|6.6-8.4 0-0 5 3 .Sel 
Hayhook 2-23[10-18|1.25-1.50 2.0-6.0 [O.11-0.13|6.6-8.4 0-0 
23-39|10-15|1.25-1.55| 2.0-6.0 |0.09-0,11]7.4-8.4 0-2 I 
39-60|10-18]1.25-1.45{ 2.0-6.0 |0.11-0.13|7.4-8.4 0-2 | 
| | 


See footnote at end of table. 
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Table 18.--Physical and Chemical Properties of the Soils--Continued 


EEE 


| | | Erosion|wind | 
Soil name and |Depth|Clay Moist Permea- |Available| Soil |Salinity| Shrink- | factors|erodi-|Organic 
map symbol bulk bility | water |reaction { swell [bility] matter 
densit {capacit otential K T. rou 
In Pet G/cc In/hr | In/in pH mmhos/cm Pot 
| | | | 
36%: l | 
Hickiwan-------- 0-2 5-15[1.40-1.60| 2.0-6.0 ]0.04-0.07{7.4-8.4 0-2 Low----~-- 0.10{ 1 8 O~.5 
2-14| 8-25|1.40-1.60| 2.0 0 |0.04-0.07]7.9-8.4 O- Low------- 0.15 H 
Fas6Ol eee iby 2Shc. US “ae | es ae = [earece sees Saal 
{ | | | | | | 
Gunsight-------- | 0-3 5-18[1.25-1.50} 2.0-6.6 {0.03-0.05(7,9-8.4 [ 0-2 Low->----- 0.05] 5 8 0-.5 
| 3-23| 5-18]1.25-1.50|] 2.0-6.0 [0.03-0 05|7.9-8.4 | 0-2 | Low------- 0.05 
}23-60| 5-18)1.25-1.50] 2.0-6.0 [o 03-0.05|7.9-8.4 | 0-2 Low------- {0,05 
| I | | | 
Momoli~--------- O-21 [10-20]1.35-1.50] 2.0-6.0 [0.05-0 10|7.4-8.4 O-4 | Low------- 0,10| 3 8 5-1 
1-60] 5-15]1.25-1.50] 2.0-6.0 [9.04-0.08|7.4-8 O-4 { Low------- 0.10[ 
| I i | | 
37%: | | | | 
Hyder--------~-- } O-1 {10-20|1.25-1.50] 0.6 0 |0.03-0.05]7.4-8.4 | 0-2 Low------- 0.05| 1 8 f <1 
1-7? [10-20|1.25-1.50] 0.6-2.0 |0.03-0 07\7.4-8.4 O-2 Low------- {0.10 
2 [ors eee eee a5 oe: , i[Spartieses nase | \ 
Rock outcrop----| 0-60( --- --- | --- | --- --- --- 8 --- 
| 
Guvo------------ 0-1 5-15|1.25-1.50| 2.0-6.0 [0.03-0.05|7.4-8. 0-2 a <.5 
1-18| 8-25[1.30-1.40| 0.6-2.0 }0.03-0.07[7.4-8.4 0-2 
18-24} --- ea --- --- ae 
Bh ates Se a -=- ues 
| | | | 
38* | 
Keystor---------- { 0-3 5-15]1.25-1.50] 2.0-6.0 [0.04-0.08|6.6-7.8 a-0 8 1-3 
| 3-24] 5-15}1.25-1.55| 2.0-6.0 |[0.04-0.08]6.6-7.8 | 0-0 
24-60] 5-10]1.15~-1.45| 6.0-20 [0.02-0.05}7.4-7.8 0-0 
| | I | { 
Riverwash------- 0-6 O-1 |[1.60-1.80] >20 [0.03-0.04]6.1- | 0-2 2 [<2 
| 6-60| 0-5 [1.60-1.80 >20 0,01-0.03/6.1-8.4 0-2 { 
| | | | | 
39" { 
Kohatk-~~----~-- O-1 | $-15]1.25-1.50] 2.0-6.0 |0.03-0.05/7.4-8.4 0-2 8 | <1 
1-10] 8-18/1.25-1.55 -6-2.0 [0.03-0.07|7.4-8.4 0-2 
20° [ere J, ee OP Seep eee: 
Rock outcrop~---| 0-60{ --- | --- --- | od -o- --- 8 --- 
| | 
40°: | | | | of 
Lajitas~-------- O-6 | 5-18]1.25-1.50] 2.0-6.0 0.05-0.09|7.4-8.4 Q-0 Low------- 6.05{ 1 8 { <1 
i ec a Sper MR Psa UA GaES. Sy ler aesesaa Past 
| | 
Bosa--~---+----- | O-2 |10-20}1.25-1.50] 2.0-6.0 [0,08-0.12]7.4-8.4 0-0 Lows------ 0.10] 2 5 5-1 
1-6 |25-35/1.40-1.70 6-2.0 |0.05-0.07)7.4-8.4 | 0-0 Low------- 0.10} 
6-8 | --- --- - | one |---------- ---- 
dee [eet wage a ee — 
| : | | | 
Rock outcrop----| 0-60{ --- | --- --- | --- --- [oo-s- | ---------- |----|--- 8 | o--- 
| | \ | 
alt: i | I | 
Lampshire------- 0-6 [10-20]1.25-1.50| 2.0-6.0 |0.05-0.08/6.1-8.4 0-0 | Low------- Jo.05, 1 | 8 | 1-2 
6 | --- aay peees iiky eee ee8 fer Ra psesrac5 feos? | 
| | 
Pantak--~-~----~ 0-4 [10-15]1.25-1.50| 2.0-6.0 [0.05-0.08|5.6-7.3 0-0 Low------- [0.10] 2 } 8 |} 2-3 
4-14|20-35]1.28-1.50] 0.6-2.0 |0.08-0.11[5.6-7.3 0-0 Low-~~------ [0.10 | | 
May perce ose fl ese if ees Hap Sl Agee lil ioeescse = [=-= | i 
| i 
Rock outcrop----| 0-60( --- | --- | --- | --- --- Sr |----|---| 8 { o-e- 
| | I | 


See footnote at end of table. 
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Table 18.--Physical and Chemical Properties of the Soils-~Continued 


| | | | | | Erosion|Wind 
Soil name and |Depth|Clay Moist | Permea- |Available| Soil |Salinity] Shrink- | factors}/erodi-|organic 
map symbol | { | bulk { bility water |reaction| { swell | {bility| matter 
densit capacit otential K T_ [grou 
In Pct | G/cc | Infhr In/in | px — |mmhos/cm| | Pct, 
| | | | | { 
42--2--- ner ernnre O-3 |20-35]1.15-1,25| 0.2-0.6 [0.16-0.21]7.4-8.4 | Q-4 {Moderate |0.32| 3 4L 5-1 
Mohall | 3-21]20-35 1.30-1.35] 0,2-0.6 |0 14-0.21]7.4-8.4 | 0-4 {Moderate [0.28] 
21-60|15-25]1.20-1.25] 0.6-2.0 |0.16-0.18|7.9-8.4 0-4 Low-~---=--- [0.32 
| | | | | | J } ! 
aae: l | | | | l l 
Mohall---------- 0-16[10-15]1.20-1.30] 2.0-6.0 }0.11-0.13]7.4-8.4 | 0-4 Low------- 0.20} 3 3 | 5-2 
|16-29|20-35/1.30-1.35| 0.2-0.6 |0.14-0.21|7.4-8.4 0-4 Moderate |0.28 | 
29-60!15-25}1.20-1.25| 0.6-2.0 [0.16-0.18]7.9-8.4 | 0-4 Low-----7-- 0.32] | 
| | | | ! I 4 
Pahaka---------- 0-3 [ 5-18]1.25-2.50] 2.0-6.0 |0.10-0.12]6.6-8.4 0-4 = |Low--+-~-- 0.20] 5 3 0-.5 
3-30] 5-18]1.25-1.55| 2.0-6.0 |0.10-0.12|6.6-8.4 0-4 Low--3+---- 0.20] | 
30-60{[20-40|1.35-1.60| 0.2-0.6 |0.14-0.17[7.4-8.4 0-4 Moderate 0.28] 
| | | | ! 
44a* | ! | | 1 4 
Mohall--~------- 0-6 |10-15|1.20-1.30] 2.0-6.0 0.11-0.13)7.4-8.4 a-4 Low--~-"-- 0.20{ 3 | 3 5-1 
6-60[20-35/1.30-1.35| 0.2-0.6 jo -0,21}7.4-8.4 o-4 {Moderate 0.28] | 
\ | | \ | I 
Trix--ecte oon O-11]10-18]1.25-1.45] 0.6-2.0 [0.13-0.17/7.4-8.4 0-0 |low--~---- fo.37, 5 [ 3 .5-1 
11-22]20-30]1.15-1.30} 0.2-0.6 |0.16-0.21|7.4-8.4 0-2 Moderate 0.37 
22-60125-35|1.20-1.40| 0.2-0.6 |[0.16-0.21|7.9-8.4 | 0-2 | Moderate }0.32 | 
| | | | | | | 
a5*: | | | | | | 
Nahda-~----~------ {| O-2 { 5-15 1,.35-1.50] 2.0-6.0 x) 05-0.09|6.1-7.8 0-2 Low------- 0.10] 2 8 | <.5 
} 2-12 35-45]1.20-1.40/0,06-0.2 0.08-0,10[6.6-8.4 | 0-2 Moderate |0.05{ 
}12-36[35-50[1.20-1.40|0.06-0.2 }0.03-0 10[7.4-8. | 0-4 [Moderate [0.05| 
[36-60] --- | e-- | eee Ete atc aia | 
[ | | | | | 
Stagecoach------ | 0-2 |10-15[1.20-1.40 2.0-6.0 [0 05-0 08|7.4-7,8 | 0-0 8 [ .5-1 
2-23}10-18]1.15-1.35]| 2.0-6.0 [0 05-0.11|7.4-8.4 | 0-2 | 
|23-38|10-18[1.15-1.40 2.0-6.0 |0.03-0.07|7.4-8.4 0-2 { 
38-60/10-15}1.15-1.40} 2.0-6.0 [0.05-0.08[7.4-8.4 | 0-2 | 
| | 
46° fe ed l rea 
Oracle---------- 0-5 |10-20/1.20-1.30] 0.6-2.0 |{0.10-0.14 -8 0-0 Low------- 0.10, 2 | 5 |} 1-2 
| 5-13]25-35|[1.20-1.30] 0.2-0.6 0.12-0.16]6.1-8.4 G-0 Moderate 0.10 | | 
[13-60| --- eee ee ae e cae [See eee come | | 
| | | | | | 
Romero---+ rrr 0-7 {10-20/1.15-1.35| 2.0-6.0 |0.06-0.09|6.1-7.3 | 0-0 | Low---~--- }o.10| 2 | 8 [| 1-2 
7-60] --- 2ue ae eee Ol gees iter -[esiaseses [ees [ | 
i | i | | | { | | 
Rock outcrop----| 0-60{ --- e22 | oo: oes ||, <4 jisecs-. —/eeSeesssis |----|---| 8 Joo--- 
| | | | | | 
a7e: | | | | | | ! | I 
Pajarito~------- } O-4 | 5-25]2.25-2.50{ 2.0-6.0 [0.08-0 12[7.4-8.4 {| 0-2 Low---->--- [o,24| 5 3 | o-.5 
4-17|10-20]1.25-1 55| 2.0-6.0 [o.11-0 15|7.4-8.4 0-2 Low~------- 0.28 
}17-60|10-20[(1,15-1 45| 2.0-6.0 ]o.11-0 15|7.4-8.4 0-2 Low------- 0.28 | 
| \ | | | | | | 
Sahuarita------- 0-18]10-1541.15-1.25] 0.6-2.0 {0.07-0.10[7.4-8.4 0-2 Low---7--- 0.24] 4 3 | <2 
J18-34|10-25]1,10-1.20] 0.6-2.0 {0.14-0.17]7.4-8.4 | 0-2 |Low------- 0.32] | 
34-60|20-35|1.25-1.30| 0.2-0.6 |0.16-0.19|7.4-8.4 { 0-2 Moderate 0.32| 
I | | | | 
48+: I | | l aA 
PantanoO--------- G-2 | S-15/1.25-1.45 2.0-6.0 |0.03-0.06|7.4-8.4 0-2 Low------- 0.05| 2 | 8 <.5 
| 2-11] $-18]1.25-1.50| 0.6-2.0 |0.05-0.08/7.4-8.4 | 0-2 Low-~------ 0.10] | 
Ja2-16| 5-18}1.25-1.50] 0.6-2.0 |0.03-0.05|7.4-8.4 0-2 | Low------- 0.05| | 
16-22| === |= i ee | 
a --- a ne ee eee [----1 | 
| | | | | 1 4 


See footnote at end of table. 
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Table 18.--Physical and Chemical Properties of the Soils--Continued 


| { | | | | Erosion|wWind | 
Soil name and |Depth|Clay Moist | Permea- |Available! Soil |Salinity| Shrink- | E£actors{erodi-|Organic 
map symbol | bulk bility | water |reaction | swell | | |bility] matter 
density capacity otential K T rou 
In | Pet G/ec In/hr | In/in pH mmhos/cm } Pet 
| | | | 
age: | { | 
Granolite------- { 0-2 | 5-18|1.40-1.65| 2.0+-6.0 |0.05-0.09]6.6-7.8 0-2 { 8 } .5-1 
2-16|[35-50[1.30-1.60]0.06-0.2 {0.03-0.10/6.6-7.8 | 0-2 | 
16-24{ --- ae en ne | | 
aa ae oe) ae Bee iad I | 
| | | | | 
49*: | | \ | | | | 
Pinamt-~-------- 0-2 [10-15]1.35-1.45] 2.0-6.0 [0.03-0.08(7 4-8.4 0-4 | 8 [| <.5 
| 2-30|20-30]1.25-1.35] 0.2-0.6 [0.03-0.11|[7.9-8.4 0-4 H 
|30-60 15-25]1.35-1.45}] 2.0-6.0 ]0.03-0.10]7.9-9.0 | 4-16 
| | | 
Momoli-----~+--- | 0-2 [10-18]1.40-1.50] 2.0-6.0 [0,05-0.07}7.4-8.4 0-4 8 .1-.5 
| 2-12|10-18}1.40-1.65| 2.0-6.0 |0.07-0.09]7.9-8.4 | 0-4 
12-22|10-18/1.40-1.50] 2.0-6.0 |0,03-0.07/7.9-8.4 | 0-4 | 
22-60{10-18[1.40-1.50] 2.0-6.0 |0.0-50.07/7.9-8.4 0-4 
| | I | | \ | 
50--------------- | 0-8 | 5-15/2,25-1.35] 2.0-6.0 |0.03-0.07/7.4-8.4 | 0-2 { 8 | «1 
Quilotosa a-10| --- --- +-- | --- --- --- | 
to | --- =o --- fae --- — 
| \ | 
sit: | | | | | 
Quilotosa------- 0-9 | 5-15]1.25-1.35( 2.0-6.0 |0.03-0.07|7.4-8.4 0-2 = |Low-~----- 0.02; 1] 8 <1 
9 gle aoc, ae Fe Past © | seraesess lars 
| | | I 
Rock ouccrop----| 0-60| --- | --+ --- | --- --- e-- 00 [---------- |----|---| 8 coe 
| | | | 
Vaiva----------- } 0-1 [15-25]/1.20-1.40| 0.6-2.0 [0.07-0.11]7.4-8.4 | 0-2 8 5-1 
1-13{20-35[1.25-1.45] 0.6-2.0 |0.06-0.10[7.4-8.4 0-2 
[13-19[20-35]1.25-1.45| 0.6-2.0 }0.03-0.06(7.4-8.4 0-2 | 
a ae a ad ch (A | 
| | | 
52+; { | | | 
Romero--~~--~--- ] 0-7 |20-20]1.15-1.35] 2.0-6.0 |0.06-0.09[6.1-7.3 0-0 a | 1-2 
cr cr ee 
| | | | 
Lampshire--~----- 0-8 |10-20[1.25-1.50| 2.0-6.0 |0.05-0.08(6.1-8.4 0-0 8 1-2 
Bees Sees aly gee A) ees Fae ees | 
| | | | 
Rock outcrop~---| 0-60| --- en er --- -e- --- a of --- 
| I | | | 
53": | 
Romero-~---~~~--- 0-7 | 5-18/1.25-1.50] 2.0-6.0 {0.03-0.05|6.6-7.8 | 0-0 8 | 0-2 
7-20] --- --- | --- --- --- --- | 
i oe 
| | | 
Rock outcrop----| 0-60] --- --- i --- | --- --- --- 8 alate 
| | 
S4e-------------- o-1 0-10/2.25+1.50| 6.0-20 |0.06-0.08|7.4-8,4 2-4 2 O-.5 
Rositas 1-60| 0-10]1.15-1.45] 6.0-20 |0.05-0.08{7.4-8.4 0-4 
| | \ 
aad al etc 0-5 [10-25/2.25-1.50] 0.6-2.0 |0.16-0.21]7.4-8.4 0-2 4L <1 
Sasco | 5-60] 4-18]1.25-1.50] 0.6-2.0 |0.16-0.20{7.4-8.4 0-4 
| | | | 
56": I ) \ | | | | 
Soledad--------- 0-3 | 5-10]1.25-1.50] 6.0-20 [0.04-0.06(6.6-7.8 0-2 8 | O-1 
| 3-13|10-18]1.25-1.55| 2.0-6.0 |0.07-0.10/6.6-7.8 0-2 
13-27}10-18]1.25-1.55| 2.0-6.0 |0.04-0.08[7.4-8.4 | 0-2 | 
}27-60| 5-15[1.20-1.50| 2.0-6.0 [0.04-0.08]7.4-8.4 | 0-2 
| \ \ ! 


See footnote at end of table. 
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Table 18.--Physical and Chemical Properties of the Soils--Continued 


| | Erosion|Wind | 
Soil name and |Depth|Clay | Moist Permea- [Available] Soil |Salinity] Shrink- |_factors|erodi-|Organic 
map symbol | bulk { bility | water |reaction swell | bility| matter 
density capacity | potential | Kk T_|group 
In Pet, Greco In/hr | In/in | pH mmhos/cm| | | Pet 
| { | | I | | 
56*: | ) | | | 
Topawa---------- 0-2 §-15]1.25-1.50] 2.0-6.0 |0 04-0.08|6.6-7.8 | 0-0 Low-------~- O.10[ 5 8 5-1 

| 2-8 [10-20/1.25-1.55| 2.0-6.0 |0.03-0.05|6.6-7.8 0-0 Low------- 0.05| 

8-18|20-35]1.25-1.50| 0.2-0.6 |0.05-0.10]7.4-7.8 | 0-0 Moderate |0.10] ! 

18-37(20-35|1.25-1.50| 0.2-0.6 |0.03-0.06/7.4-7.8 0-0 Moderate 0.10 j 

37-60[10-20/1.20-1.50] 2.0-6.0 {@.07-0.10[7.4-8.4 0-2 

| | | 
§7----2---n- nee | 0-24]10-20]1,15~1.35] 0.6-2.0 |0.10-0.18}7.9-9.0 | 0-4 5} 4n [ O+.5 
Tatai |24-60|[20-35/1.25~-1.40| 0.2-0.6 |0.10-0.15|7.9-8.4 -16 | 
| | | 
58° | | 
Tubae----------> O-1 [18-25/1.40-1.70| 0.6-2.0 [0.16-0.18}6.6-7.8 0-2 5 | 4L <i 
1-3 |28-35/1.40-1.55| 0.2-0.6 |0.19-0.21]6.6-7.8 | 0-2 
3-28/40-45]/1.35-1.60|/0.06-0.2 {0.14-0.16]7.4-8.4 | 0-2 { 
28-48|30-35]1.35-1.60] 0.2-0.6 }[0.12-0.14|7.4-8.4 0-2 | 
48-60|12-18]1.15-1.45] 2.0-6.0 |0.13-0.15|7.4-8.4 0~2 

| | | | | 

Tubat--------757 0-5 |12-18]1.25-1.50| 2.0-6.0 ]0.21-0.13]6.6~8.4 | 6-2 5 3 <1 
5-20|40~45]1.35-1,60]0.06-0.2 {0.14-0.16|7.4~-8.4 | 0-2 

[20-60[30~35[1.35-1 60| 0.2-0.6 12-0.14/7.4-8.4 0-2 | | 

| | | | 
59': | | | 
Tucson-~------77 Q-1 |10-18]1.20-1 45| 2.0-6.0 [0.08-¢.12[7.4-8.4 2-8 5 | 8 | o-.5 

| 1-14]20-30/2.15-1.40| 0.2-0.6 |0.14-0.19|7.4-8.4 8-16 |Moderate [0.32 | | 

14-21|20-30/1.15-1.40| 0.2-0.6 [0.14-0.19]7.4-9.0 8-16 |Moderate 0.32 

21-60|10-25]1.15-1.45] 0.6-2.0 [0.13-0.18]7.9-9.0 | 8-16 | Low------- {O.32| | 

| | | 
Mohall~--------- O-1 |10-15]1.20-1.30{ 2.0-6.0 |0.11-0.13|7.4-8.4 7 Low------- 0 | 3 3 5-1 
1-60|20-35 30-1.35] 0.2-0.6 |0.14-0.21]7.4-8.4 a Moderate ie) | 
| | 
Valencia~------- 0-15] 5-15]1.25-1.50] 2.0-6.0 |0,08-0.12)7.4-8.4 0-2 Low--~---- 0.20| 5 | 3 | .S-1 

15-25] 3-15|]1.25-1.55] 2.0-6 {0.10-0 15|7.4-8.4 0-2 Low--~---- 0.24 | | 

[25-60 20-30/1.35-1.50 2-0.6 |[0.19-0.21|7.9-8.4 0-2 [Moderate 0.32 | | 

| | | 
60": | | | | 1 | | 
Vado~------------ | 0-5 8-18[1,.25-1.55] 2.0-6.0 |0.08-0.11|7.4-8.4 0-2 | Low------- }O.10, 3 | 5 { o-.5 

5-16] 8-18{1.25-1.55| 2.0-6.0 |0.08-0.11]7.4-8.4 } 0-2 | Low-~----- 0.15] 

16-42| 8-18][1.25-1.55| 2.0-6.0 |0.04-0 08|7.4-8.4 | 0-2 | Low------- [0.10] } 

42-60|10-18|1.35-1 45| 2.0-6.0 {0.07-0.15|7.4-8.4 [| 0-2 | Low------- [0.32] | 

| I | 
Agustin--~------ 0-8 |10-18}1.25-1.50{ 2.0-6.0 ]0.07-0.10/7.4-8.4 0-2 LOW---+--- Jo.15| 5 6 [sist 

: { 8-33]10-18[1.25-1 55| 2.0-6.0 |0.07-0.10|7.4-8.4 {| 0-2 Low---7--- [0.15] 
33-42/10-18/1.25-1.55| 2.0-6.0 |0.04-0.08|7.4-8.4 0-2 Low------- 0.05) | | 

42-60{10-18{1.25-1.55{ 2.0-6.0 [0.07-0.10}7.4-8.4 0-2 Low------- 0.15] 

\ i | i | | 
61--------------- 0-2 [30-40]1.35-1.60{ 0.2-0.6 |0.19-0.21]7.9-8.4 | 0-4 [Moderate |0.28] 5 4 5-2 
Vecont 2-35|35-55]1.45-1.60|/0.06-0.2 {0.14-0.16/7.9-8.4 | 0-4 |High------ 0.28] { 

35~60|25-35]1,.35-1.60| 0.2-0.6 0.16-0.19]7.9-8.4 0-4 Moderate [0.28] | 

| | | | 
62-----------2--- 0~13}210-25[1.35-1.60| 0.6-2.0 |0.15-0.17|7.4-8.4 | 2-4 Low----~-- [0.32] 2 4L 0-.5 
Wintersburg 13-60{10-35/1.35-1.60| 0.2-0.6 0.16-0.18{7.4-9 2-8 Moderate 0.32] | { 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Table 19.--Soil and Water Features 


(“Flooding" and “water table" and terms such as "rare," “brief,” “apparent,” and "perched" are explained in 
the text. The symbol < means less than; > means more than. Absence of an entry indicates that the 
feature is not_a concern or that data were not estimated) 


Flooding Bedrock | Cemented |_Risk of corrosion 
Soil name and Hydro- { | pan | 
map symbol | logic| Frequency Duration |Months |Depth| Hardness Depth| Hardness|Uncoated |Concrete 
group | steel | 
\ In - in | | 
| | ! | | | 
Ae | | 
Ajo---~-----~----- {| c¢ | |[None-------- --- --- J >60 | --- 20-40|Thick High----- Low 
| | | | 
Pinamt--~---~---- | B None-------- --- --- >60 | --- 40-60|Thick High~---- Low. 
i | | | 
2a | 
Anklam----------- D |None-------- --- --- 20-25|Hard coo | --- High----- Low. 
| | I 
Cellar----------- D None-------- = cea | 4-20|Hard Sager ol eae |High----- Low. 
i | 
Rock outcrop----- D None- ------~- --~ | --- | 0 |Hard ase --- i} --- --- 
| I | 
3nrr--- eo ------- D None-------- woe woe 20-25|Hard ose woe High-~--- Low 
Anklam | | { | 
| | | 
4” | I | | | 
Arizo------------ [ aA {Rare to----- Very brief|Jul-Oct] >60 --- --- --- | High----- Low. 
occasional | 
I | | 
Riverwash--~----- A |Frequent----|Very brief|Jun-mar| >60 Be | --- --- Moderate |Low. 
to brief, | 
| \ | 
Shae ( | | | 
Baboquivari~----- B. None~-~----- cee f --- | >60 oo: Sided --- Moderate |Low. 
| | | | I 
Combate-~-------- B None-~----~- ~-- | --- | >60 ated | --- --- | High----- Moderate. 
I ] | | | 
6+. { 
Bucklebar-------- B jNone-------- oer { --- >60 sce --- oo High-~--- {Low, 
| | | | | I 
Hayhook---~------ B None-------- | 25 J --- >60 | -~- Bek |e es High----- | Low. 
| | | | I 
Tubac-~-~-~----+--- D Occasional Very brief|Jul-Oct| >60 ~-- ve o-- High----- Low. 
| I | | 
Te: | 
Caralampi-------- B |None-------- --- --- | >60 | --- [ --- ee High----- Low. 
| 
Selevin---------- D \None-------- --- --- >60 ad --- --- High----- Low. 
| | | 
Kimrose--~------- D None-------- --- | --- >60 | --- 10-20|Thick High----- Low. 
| | | 
Br: { | | 
Casa Grande------ loc None-------- t -e- --~ >60 “oe wee --- High----- High. 
Kamato~---------- c |Occasional |very brief/Jul-oct| >60 --- | --- | --- {High----- High. 
t | I | | | I 
Ste | | | 
Casa Grande------ Cc None-~-~~---- | --- nee >60 a+ --- --- High----- High. 
I | | 
Rositas--~------~- A None-------- | S=e --- >60 | --- mas) eee |High----- Low. 
I | | 
Valencia--------- Cc Occasional Very brief|Jul-Oct|] >60 --- Sad <5 High----- Moderate. 
i 


See footnote at end of table. 
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Soil name and 
map symbol 


10*: 


Cellar----<---<-> 


Lampshire------~- 


Rock outcrop----- 


Lit: 


Chiricahua------- 


Lampshire-----~--~- 


12*: 
Chuichu----*----- 


Rock outcrop----- 


Combate 


15*; 


Dateland--------- 


Denure----+--7--7 


16*: 


Delnorte--------7- 


Stagecoach------- 


ATs 


Delthorny-------7- 


Caracara---+errn 


18*: 
Delthorny--~----- 


Garzona----7---7-- 


Reck outcrap----- 


LO: 
Denure----------- 


Momoli----------- 


202% 


Denure--- ++ +e 25 


See footnote at end of table. 


logic 
grou 


|Hydro-| 


Flooding Bedrock | Cemented 


Duration |Months [Depth 


>60 


>60 


>60 


>60 


>60 


Table 19.--Soil and Water Peatures--Continued 


j|____pan | 
Depth| Hardness 


|20-40| Thick | 


Moderate 


Moderate 


of corr 


Soil Survey 


Uncoated [Concrete 


je steed 2 


Low. 


Low, 


Moderate. 
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Table 19.--Soil and water Features--Continued 


Sg eee 


| Flooding Bedrock | Cemented |_Risk of corrosion 
Soil name and Hydro- | | | | pan | | 
map symbol logic| Frequency Duration {Months |Depth| Hardness|Depth| Hardness|Uncoated |Concrete 
grou steel 
| in In | 
\ | | | | | | 
2it: | \ l l | | 
Dixaleta--------- | oc |None-----~-- | --- | --- |20-30]Hard J vee | --- High----- | Low 
I | 
Rock outcrop~---- | D |None-------- --- woe 0 |Hard we- | oer | --~ oo 
i \ | 
22%: { | | 
Far-e-necnncn n-ne D  |None-------- --+ --- | 5-20|Hard wee | nee | High----- {Moderate. 
| | | | I | | | | 
Spudrock----~---- c |None-------- | --- --- [30-40|Soft ceo [ --- |Moderate |Moderate. 
| | | 
Rock outcrop-----~ ee) None-~------- | --- --- oO |Hard | --- | --- --- coe 
| I | | 
23r: | | | | | | 
Gachado-------~--- D |None-~------ --- --- 7-20|Hard J --- | --- [High----- | Low. 
| | | | 
Lomitas---~------ D None-~------ “se --- 10-20|Hard woo | as |High----- Low, 
| | 
Rock outcrop----- D None-~--~--- | ad oe 0 |Hard ere [see --- 25 
| | \ | I 
24--------~-~------ {oc Occasional [Very brief|Jul-oct| >60 | --- coe | ote | High----- | Low 
Gadsden | | | tc brief. | | | i | | 
| ! | | | | 
25------~--------- B Occasional jvery brief|Jul-oct| >60 | --- wee | --- |High----- | Low 
Gilman | | | 
| | | | 
26---------~------ { D [Occasional |Brief----- JJul-Oct| >60 | --- eee Vif mete |High----- |Low. 
Ginland | l ( | | | 
| | | | 
27 --2- noe n eH B Occasional |very brief|Jul-oct] >60 ie cee [cee High----- Low 
Glenbar | to brief. | 
| | { | | | 
28-------~-------- { 8B {Occasional (Very brief|Jul-Oct| >60 } --- | --- | --- High----- | Low 
Glendale | | to brief. | | | { 
| | 
29 - nen nw enone en ne | 8B |Rare-------- --- --- | >60 | --- --- | --- High----- Low 
Glendale ! { | | 
| I | | \ 
30*: | | | | | 
Glendale--~------ | B [Rare-------- | oe Jf --- >60 | --- --- fo one |High----- Low. 
| | \ | | 
Pajarito---~----- B None--~----- | --- --- >60 | --- wee posse |High----- Low 
| | | | | 
31*: | | 
Grabe-~--~--------- B- |Rare-------- --- --- [ 760 | --- | --- | --- |High----- | Low. 
| | ! | | 
Vado------------- B None-~-~---- --- --- | >60 | --- | --- | --- |High----- Low. 
| 
32°: H | | 
Granolite~---~---- (e: None---~---- --- o-- 20-30|Hard eee [cee High--+-- Low 
| | | | \ 
Rock outcrop----- i) None--~----~ oes --- | 0 |Hard | --- [ --- --- oe 
| I | | 
33+: | | 
Gunsight------~--- | B None*~------- | --- --- >60 | --- wee | eee \High----- Low 
| | 
Rillito-----~---- B |None-------- --- ant {[ >60 | --- we- | --- High----- Low 
I | | | 


See footnote at end of table. 
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Soil name and 
map symbol 


Hayhook 


36*: 
Hickiwan---------~- 


Gunsight-------- % 


Momoli-~--------- 


38f: 
Keysto--~------"-- 


Riverwash-------- 
BOS. 
Kohatk----------- 


Rock outcrop----- | 


Rock outcrop----- | 


ale: 
lampshire-------- | 


Pantak--------7--- 


Rock outcrop----- 


|Hydro- | 


| 


Flooding Bedrock Cemented 
| | ——___pan___. 
Frequency Duration |Months |Depth| Hardness|Depth| Hardness 
}in | In | 
| | | 
Occasional |Brief----- Jul-oce}] >60 | --- --- [| --- 
| | | 
i | 
None-------- --- --- >60 | --- wen | tee 
| 
i | 
| 
None-----+-- --- --- >60 | --- 5-20|Thick 
| 
Noné-<-->ee~ aay --- | >60 | --- See [nes 
| | 
None--~------ | sos “28 >60 | --- --- | -e- 
| \ 
| | 
None------~- --- tated | 5-20|Hard --- --- 
| | 
None---~---~- | --- oor 0 |Hard w-- | mse 
| 
None-------- } --- | --- 6-35|Hard 5-20|Thick 
| | | 
| | 
Rare-~----7-- ite ao >60 | --- ane fo nny 
| | 
Frequent----|Very brief|Jun-Mar| >60 | --- --- | --- 
to brief. | | | 
| 
t | 
None---~--7~ a | --- 6-20|Hard [eek Se 
| | | 
None-------- a see | 0. [Hard J ore Jone 
| | ) { { 
| | 
Noneocseeee< aoe J --- | 4-20|[Hard eae | eee 
| 
None---~---- | --- --- 6-20|Hard J --- [ote- 
| | | 
None------~-- | oo- --- 0 |Hard wee | one 
| 
| 
None-------- aad oer 4-20[Hard seo [oes 
| 
None-------- ~o- 4-20|Hard wer | n-ne 
| | | 
None---~---- |oo-e- | --- | 0 |Hard See iene 
| | 
None--+----- --- | --- | >60 | --- | --- | ote 
| | | 
| | 
| | | | 
None~------- foooss J --- | >60 | --- wee [noe 
| | | | 
None~------- | ses I Riess ol [=e J ore fone 
| | | 


Table 19.--Soil and Water Features--Continued 


See footnote at end of table. 


Soil Survey 


Risk of corrosion 
| 
Uncoated |Concrete 
steel 
| 
{ | 
High----~- | Low 
| 
| 
|High----- {Low 
| 
High----- Low 
| 
High----- Low 
| | 
High----- Low 
| 
High--~--- | Low 
nn io 
|High----- Low 
| 
Moderate | Low 
Moderate | Low 
| 
High----- Low 
| | 
| 
| 
Moderate |Low 
) { 
High----- Low 
| 
\ 
Moderate |Low. 
Moderate |Low. 
| 
| 
High----- Low 
| { 
| 
| | 
High----- Low 
| 
High----- Low 
| 
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Table 19.--Soil and Water Features--Continued 


eee 


| Flooding Bedrock Cemented | Risk of corrosion 
soil name and Hydro - | 1 | | | pan | 
map symbol logic| Frequency | Duration [Months |Depth| Hardness|Depth| Hardness|Uncoated |Conecrete 
group steel 
| | | In in 
! 
44ar: | | | | 
Mohall-cesdssene= | B None-------- Jo wee =e 60 [oes [pes [ees High----- { Low 
{ \ | | | | | 
Trix------------- { B Occasional |Very brief|Jul-oct| >60 | --- --- | --- |High----- Low. 
| to brief. | 
| ! 
45¢: \ | I 
Nahda------------ c None--~----- --- --- >60 | --- 20-40|Thick High----~- Low 
| | | | 
Stagecoach----~-- B None-------- --- --- { >60 | ~-- --- | --- |High----- Low. 
| | I | 
46%: { | | 
Oracle---~------~- [2 |None-------- --- --- )10-20|Soft a5 ~-- Moderate |Low. 
| | 
Romero~---~------ J} oc {None-------- --- -o- | 4-20|Soft See --- Moderate | Low. 
| | | | 
Rock outerop----- a) None-------- alas --- Oo [Hard frre | cee --- I ane 
| | | \ | 
ave: | | 
Pajarito--------- B |None-------- o-- --- >60 | --- a itedel High-~--- Low. 
I { 
Sahuarita~--~--~--- B None--~------ --- --- >60 | --- casted --- High----- Low. 
| | 
48": | | | 
Pantano--~-------- c None-------- --~ --- 20-30|Hard ao | ree |High----- Low. 
| | | 
Granolite-------- c None--~----- | --- | --- 20-30|Hard w-- | oe |High--~-- Low. 
| ! | | | 
49* j 
Pinamt-~--------- | 8B None-~------ | --- --- | >60 | --- Sd eed |High---~-- Low 
| | 
Momoli--~-------- | B None~------- | --- | --- >60 | --- | --- | --- High----- | Low. 
| | 
50----~---~-------- D |None-------- --- --- | 4-20|Hard | --- | --- High----- | Low. 
Quilotosa | 
| | | | | | | 
1: | 
Quilotosa-------- D None-------- woe --- 4-20|Hard wee [oes High~---- Low. 
| | | 
Rock outcrop----- D None---~---- --- | --- { 0 |Hard | --- o> --- | --- 
Vaiva---~-------- D  |None-------- --- | --- | 4-20|Hard | --- | --- High----- Low. 
| { | 
52* | | \ | 
Romero --~~------- c None-------- [0 --- | --- 4-20|Soft --- | ore |Mcderate |Low 
| | | | | | 
Lampshire-------~ D None--~----- --- | --- | 4-20|Hard cor foere Moderate |Low 
| | | in | | 
Rock outcrop----- | oD None---~---- --- { --- 0 [Hard woe | nee --- ore 
I | | | 
53%: | | I | | 
Romero-------~--- D  [None-------- w-- --- [20-25 |Hard | --- | --- [Moderate |Low 
| | | | | | 
Rock outcrop----- [| D None~------- ~-- -e- | 0 [Hard Soe. nae | wes mee 
| I | 
54---~-------~----- A None-------- --- | --- { >60 | --- | --- [ --- High----- Low 
Rositas | { 
i | | | | | \ 


See footnote at end of table. 
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Table 19.--Soil and Water Features--Continued 


| Flooding Bedrock Cemented | Risk of corrosion 
Soil name and |Hydro- | | | | | pan { | 
map symbol { legic| Frequency Duration {Months |Depth| Hardness|Depth| Hardness|Uncoated |Concrete 
rou | steel 
| | In | | in 
| | j | 
§§- oon nee een e B Rare-------- Jose | --- [| >60 | --- | -2r | eee |High--~-- | Low 
Sasco ( | | | | | | 
| | | 
56*: | | | | | | | 
Soledad---------- B |None-------- --- --- | >60 [| --- Sheiy| Sars High----- | Low 
| | | | 
Topawa-----~----- |B |None--~----- Jose [| --- | >60 | --- eee |) eae High----- | Low. 
| | | | | i 
5] ----o nn nn ene ene ¢  |Rare--~----- --- J --- | 60 | --- wee [eee |High---~- |Moderate. 
Tatai | | | | | 
| | | | 
58 | | | | | | | 
Tubac---------+--- | oD None-------~ { 0 --+ J --- | >60 | --- o-- | nee {High----- Low. 
| | | | | 
Tubac------------ a) Rare-------- ~-- | --- | >60 | --- coo | one High----- Low 
| | | | 
59%: | | | | | | 
Tucson----------- { c  |None---~---- o-- J --- | >60 [ --- --- | --- High----- High. 
i | | | | | 
Mohall--------~-- B None-------= Hee |---| 260 | --- |i-se2 [hese |High----~ Low 
| | | | | | 
Valencia--------- B Occasional |very brief|Jul-oct| >60 | --- se [oss- High----- | Low 
{ | | | | | 
60": I | | | | | 
Vado------------- B None-------- -s- J --- | >60 | --- --- | oe |High----- | Low 
| | | | | { | 
Agustin---------- B None----~--- fc. a2 { e-- >60 | --- --- | nee |High----- | Low 
| | | | | | | 
61----- 20-2222 oe [| D  |Rare-=------ [os J --- | >60 | --- s-= | =e |High----- |Low 
Vecont | \ | | i | { | 
| | | | | | 
62-----2- ne rnne nee { 8B None-----~-- | ee J --~ | >60 | --- sraical ied: |High~---- | Low 
Wintersburg | | | | | | | 
eS ee | tS et ge 


+ See description of the map unit for composition and behavior characteristics of the map unit. 
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(An asterisk in the first column indicates that the soil is a taxadjunct to the series. 


Table 20.--Classification of the Soils 


See text 


for a description of those characteristics of the soil that are outside the range of the series) 


TS ee 


Soil name 


Family or higher taxonomic class 


a i ee 


Caracara--~----~------------ 
Caralampi 


Casa Grande--------------- | 


Chutum-----~---+----~+---+---- | 
Combate 
Dateland-~----------------- | 
Delnorte--~--~------------ 
Delthorny--- 
Denure------------------.- 
Dixalera-------~---------- | 


Gachado----------------+-- | 
Gadsden----------~-------- 


*Grabe---~~----------------- 
Granolite--~---------~---- | 


Keysto----------~---~----- | 
Kimrose---~---~---"------- 
Kohatk------~----~--------- 
Lajitas--------------+---- 
Lampshire-----~---------~--- 
Lomitas 


Pantano-----------------+- | 
Pinamct- 
Quiletosa------~----------~- | 
Rillito----~---------~---~-- | 
Romero 
Rositas----+~-------------- { 
Sahuarita----------------- | 


Coarse-loamy, mixed, thermic Typic Camborthids 

Loamy-skeletal, mixed, hyperthermic Petrocalcic Paleargids 
Loamy-skeletal, mixed, thermic, shallow Typic Haplargids 
Sandy-skeletal, mixed, thermic Typic Torriorthents 

Fine-loamy, mixed, thermic Ustollic Haplargids 

Loamy-skeletal, mixed, thermic Lithic Haplargids 

Fine-loamy, mixed, thermic Typic Haplargids 

Clayey~-skeletal, mixed, thermic Petrocalcic Paleargids 
Loamy-skeletal, mixed, thermic Ustollic Haplargids 

Fine-loamy, mixed, hyperthermic Typic Natrargids 

Loamy-skeletal, mixed, nonacid, thermic Lithic Torriorthents 

Clayey, mixed, thermic, shallow Ustollic Haplargids 

Loamy-skeletal, mixed, hyperthermic, shallow Typic Haplargids 
Fine-loamy, mixed, thermic Typic Calciorthids 

Coarse~loamy, mixed, nonacid, thermic Ustic Torrifluvents 
Coarse-loamy, mixed, hyperthermic Typic Camborthids 

Loamy~skeletal, mixed, thermic, shallow Typic Paleorthids 
Loamy~skeletal, mixed, thermic, shallow Typic Paleorthids 
Coarse-loamy, mixed, hyperthermic Typic Camborthids 

Loamy-skeletal, mixed (calcareous), thermic, shallow Typic Torriorthents 
Loamy-skeletal, mixed, mesic Lithic Haplustolls 

Loamy~skeletal, mixed, hyperthermic Lithic Haplargids 

Fine, montmorillonitic (calcareous), hyperthermic Vertic Torrifluvents 
Loamy-skeletal, mixed, thermic Lithic Camborthids 

Coarse-loamy, mixed (calcareous), hyperthermic Typic Torrifluvents 

Clayey over loamy, montmorillonitic (calcareous), hyperthermic Vertic 
Torrifluvents 

Fine-silty, mixed (calcareous), hyperthermic Typic Torrifluvents 
Fine-silty, mixed (calcareous), thermic Typic Torrifluvents 
Coarse-loamy, mixed (calcareous), thermic Typic Torrifluvents 
Clayey-skeletal, mixed, thermic, shallow Typic Haplargids 
Loamy~skeletal, mixed, hyperthermic Typic Calciorthids 
Loamy-skeletal, mixed, hyperthermic, shallow Typic Paleorthids 

Fine, mixed (calcareous), thermic Vertic Torrifluvents 

Coarse-loamy, mixed, thermic Typic Camborthids 

Loamy-skeletal, mixed, hyperchermic, shallow Typic Paleorthids 
Loamy-skeletal, mixed (calcareous), hyperthermic Lithic Torriorthents 
Fine, mixed, hyperthermic Typic Natrargids 

Loamy~skeletal, mixed, nonacid, thermic Ustic Torrifluvents 


Loamy-skeletal, mixed, thermic, shallow Ustollic Paleorthids 
Loamy~skeletal, carbonatic, thermic Lithic Calciorthids 
Loamy-skeletal, mixed, nonacid, thermic Lithic Torriorthents 
Loamy-skeletal, mixed, nonacid, thermic Lithic Ustic Torriorthents 


Loamy-skeletal, mixed, hyperthermic Lithic Camborthids 

Fine-loamy, mixed, hyperthermic Typic Haplargids 

Loamy-skeletal, mixed, hyperthermic Typic Camborthids 
Clayey-skeletal, mixed, thermic Petrocalcic Paleargids 

Loamy, mixed, thermic, shallow Ustollic Haplargids 

Coarse-loamy, mixed, hyperthermic Typic Camborthids 

Coarse-loamy, mixed, thermic Typic Camborthids 

Loamy~skeletal, mixed, thermic Lithic Ustollic Haplargids 
Loamy-skeletal, mixed, thermic, shallow Typic Calciorthids 
Loamy-skeletal, mixed, hyperthermic Typic Haplargids 

Loamy-skeletal, mixed (calcareous), hyperthermic Lithiec Torriorthents 
Coarse-loamy, mixed, hyperthermic Typic Calciorthids 

Loamy-skeletal, mixed, nonacid, thermic, shallow Ustic Torriorthents 
Mixed, hyperthermic Typic Torripsamments 

Coarse-loamy, mixed, thermic Typic Camborthids 

Coarse-silty, mixed, hyperthermic Typic Camborthids 
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Table 20,--Classification of the Soils--Continued 


Soil name 


{ Family or higher taxonomic class 


i SS SS o> 


Selevine=<S face sossse sens 
Soledad------------0 7-50 n> 
Spudrock-- 
Stagecoach 


Vecont--cc-+---- 2-7 e-- oe 
Wintersburg 


Clayey~skeletal, mixed, thermic Ustollic Paleargids 

| Loamy-skeletal, mixed, thermic Typic Haplargids 

| Loamy-skeletal, mixed, mesic Typic Ustochrepts 
Loamy-skeletal, mixed, thermic Typic Calciorthids 

| Fine-loamy, mixed, hyperthermic Typic Camborthids 
Loamy-skeletal, mixed, thermic Typic Haplargids 
Fine-loamy, mixed (calcareous), hyperthermic Typic Torrifluvents 
| Fine, mixed, thermic Typic Paleargids 

| Fine-loamy, mixed, hyperthermic Typic Haplargids 
Loamy-skeletal, mixed, thermic Typic Camborthids 
Loamy-skeletal, mixed, hyperthermic Lithic Haplargids 
Coarse-loamy, mixed, hyperthermic Fluventic Camborthids 
Fine, mixed, hyperthermic Typic Haplargids 

Fine-loamy, mixed, hyperthermic Typic Calciorthids 


a 


* Taxadjunct 


NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 


SOIL LEGEND* 


SOILS ON FLOOD PLAINS, STREAM TERRACES, ALLUVIAL FANS, AND BASIN FLOORS 
Glenbar-Tatai-Sasco 

Casa Grande-Vecont-Tucson 

Glendale-Tubac-Grabe 

SOILS ON FAN TERRACES, STREAM TERRACES, AND ALLUVIAL FANS 
Denure-Mohall- Trix 

Bucklebar-Hayhook-Pajarito 

SOILS ON RELICT FAN TERRACES, FAN TERRACES, AND STREAM TERRACES 
Gunsight-Pinamt-Hickiwan 

Soledad-Topawa-Agustin 

Stagecoach-Nahda-Delnorte 

Caralampi-Selevin-Kimrose 

SOILS ON HILLS AND MOUNTAINS 

Quilotosa-Gachado-Rock Outcrop 

Anklam-Delthorny-Lajitas 


Lampshire-Rock Outcrop-Chiricahua 


Far-Spudrock-Rock Outcrop 


* The units on this legend are described in the text under the heading “General Soil Map Units.” 


Compiled 1997 


UNITED STATES DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 
UNITED STATES DEPARTMENT OF THE INTERIOR 
BUREAU OF INDIAN AFFAIRS 
ARIZONA AGRICULTURAL EXPERIMENT STATION AND THE TOHONO O' ODHAM NATION 


GENERAL SOIL MAP 


TOHONO O’ ODHAM NATION, ARIZONA 
PARTS OF MARICOPA, PIMA AND PINAL COUNTIES 


Scale 1:63,360 


Each area outlined on this map consists of 
more than one kind of soil, The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts 
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Scale 1:63,360 


UNITED STATES DEPARTMENT OF THE INTERIOR 

BUREAU OF INDIAN AFFAIRS 

UNITED STATES DEPARTMENT OF AGRICULTURE ARIZONA AGRICULTURAL EXPERIMENT STATION 
NATURAL RESOURCES CONSERVATION SERVICE TOHONO O'ODHAM NATION, ARIZONA TOHONO O'ODHAM NATION 


CONVENTIONAL AND SPECIAL 
a ls SYMBOLS LEGEND 


SPECIAL SYMBOLS FOR 
CULTURAL FEATURES SOIL SURVEY 


BOUNDARIES SOIL DELINEATIONS AND SYMBOLS 


SYMBOL National, state, or province 


h 
County or paris’ DAMS 


Ajo-Pinamt, deep, complex, 3 to 15 percent slopes Large (to scale) 
Anklam-Cellar-Rock outcrop complex, 15 to 55 percent slopes Reservation (national forest or park, state Med Small 

Anklam very gravelly sandy loam, 3 to 15 percent slopes forest or park, and large airport) sy rey te 

Mise Feeaciaah pasdecniog! to 3 percent slopes (Named where applicable) 
Baboquivari-Combate complex, 1 to 8 percent slopes 

Bucklebar-Hayhook-Tubac complex, 0 to 3 percent slopes Limit of soil survey (label) 

Caralampi-Selevin-Kimrose complex, 5 to 50 percent slopes 

Casa Grande-Kamato complex, 0 to 1 percent slopes Field sheet matchiine and neatline 

Casa Grande-Rositas-Valencia complex, 0 to 5 percent slopes 

Cellar-Lampshire-Rock outcrop complex, 15 to 60 percent slopes 

Chiricahua-Lampshire complex, 15 to 45 percent slopes 

Chuichu-Rock outcrop complex, 15 to 45 percent slopes 

Chutum loam, 1 to 3 percent slopes 

Combate gravelly loamy coarse sand, 2 to 8 percent slopes 

Dateland-Denure association, 1 to 3 percent slopes 

Delnorte-Stagecoach complex, 1 to 20 percent slopes 

Delthorny-Caracara complex, 3 to 25 percent slopes pec rth WATER FEATURES 
Delthorny-Garzona-Rock outcrop complex, 15 to 60 percent slopes 

Denure-Momoli complex, 1 to 5 percent slopes ROADS DRAINAGE 

Denure-Pahaka complex, 1 to 3 percent slopes 

Dixaleta-Rock outcrop complex, 15 to 70 percent slopes Prominent hill or peak 
Far-Spudrock-Rock outcrop complex, 35 to 85 percent slopes 

Gachado-Lomitas-Rock outcrop complex, 15 to 45 percent slopes County, farm or ranch ——— HbGs OUCIOR ((nCKaSs SaTCanTeS 
Gadsden silty clay loam, 0 to 1 percent slopes one 
Gilman very fine sandy loam, 0 to 1 percent slopes imermitiont 

Ginland silty clay, 0 to 1 percent slopes 
Glenbar loam, 0 to 1 percent slopes 
Glendale clay loam, 0 to 2 percent slopes, flooded 
Glendale silt loam, 1 to 3 percent slopes 
Glendale-Pajarito complex, 1 to 3 percent slopes 
Grabe-Vado complex, 1 to 5 percent slopes 
Granolite-Rock outcrop complex, 15 to 65 percent slopes State 
Gunsight-Rillito complex, 1 to 8 percent slopes 

Hantz clay loam, 0 to 1 percent slopes 

Hayhook sandy loam, 1 to 5 percent slopes 

Hickiwan-Gunsight-Momoli complex, 3 to 15 percent slopes 

Hyder-Rock outcrop-Guvo complex, 10 to 45 percent slopes 

Keysto-Riverwash complex, 0 to 5 percent slopes 

Kohatk-Rock outcrop complex, 10 to 45 percent slopes 

Lajitas-Bosa-Rock outcrop complex, 15 to 50 percent slopes 

Lampshire-Pantak-Rock outcrop complex, 25 to 60 percent slopes 

Mohall loam, 0 to 2 percent slopes 

Mohall-Pahaka complex, 1 to 3 percent slopes 

Mohall-Trix complex, 0 to 1 percent slopes 

Nahda-Stagecoach complex, 1 to 15 percent slopes 

Oracle-Romero-Rock outcrop complex, 5 to 35 percent slopes 

Pajarito-Sahuarita complex, 1 to 3 percent slopes 

Pantano-Granolite complex, 5 to 25 percent slopes 

Pinamt-Momoli complex, 1 to 10 percent slopes 

Quilotosa extremely gravelly coarse sandy loam, 3 to 15 percent slopes 

Quilotosa-Rock outcrop-Vaiva complex, 15 to 45 percent slopes 

Romero-Lampshire-Rock outcrop complex, 15 to 65 percent slopes 

Romero-Rock outcrop complex, 10 to 40 percent slopes 

Rositas loamy fine sand, 2 to 5 percent slopes 

Sasco loam, 0 to 1 percent slopes 

Soledad-Topawa complex, 1 to 5 percent slopes 

Tatai silt loam, 0 to 2 percent slopes 

Tubac complex, 0 to 2 percent slopes 

Tucson-Mohall-Valencia complex, 1 to 3 percent slopes 

Vado-Agustin complex, 1 to 8 percent slopes 

Vecont clay loam, 0 to 1 percent slopes 

Wintersburg loam, 0 to 1 percent slopes 


OONOWhWN — 


Gravelly spot 


ROAD EMBLEM & DESIGNATIONS Drainage end 


Federal 27) Doubie-line (label) 


Drainage and/or irrigation 


TOHONO O'ODHAM NATION, ARIZONA 


UNITED STATES INDIAN BUTTE QUADRANGLE 
DEPARTMENT OF AGRICULTURE SHEET NUMBER 1 


NATURAL RESOURCES CONSERVATION SERVICE 7.5 MINUTE SERIES 
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orthophotographs prepared by the U.S. Department of the Interior, 
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Digital soils dota is available for this quadrangle. 
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Digital soils data is available for this quadrangle. 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 22 OF 31 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 
ticks and land division corners, if shown, are approximately positioned. Digtal Data: UTM Coordinate System Zone: 12 VENTANA QUADRANGLE 
Digital soils data is available for this quadrangle. Polyconic Projection 
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Agriculture, Noturol Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, 
Geological Survey, from 1971—1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
Digital soils data is available for this quadrangle. 
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This soil survey map was compiled by the U.S. Department of 

Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
Digital soils dato is available for this quadrangle. 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are SHEET NUMBER 25 OF 31 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 

Geological Survey, from 1971—1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 


ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 SANTA ROSA MOUNTAINS NE QUADRANGLE 
Digital soils data is available for this quadrangle. Polyconic Projection 
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Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperoting agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approxirnately positioned. 
Digital soils dota is available for this quadrangle. 
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This soil survey map wos compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 28 OF 31 
Geological Survey, from 1971—1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 SIKORT CHUAPO QUADRANGLE 
Digital soils data is available for this quadrangle. Polyconic Projection 
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orthophotographs prepared by the U.S. Department of the Interior, 
Geological Survey, from 1971—1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
Digital soils data is available for this quadrangle. 
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This soil survey map was compiled by the U.S. Department of 

Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid 


ticks and land division corners, if shown 


Digital soils data 


> 
‘ 

. 
4 

oa 


3573000 
3872000 


DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 


UNITED STATES 


‘Sell | SEtL (SuIDJUNOW H1j04D9 ‘GZ J@eYS suIor) 


TOHONO O'ODHAM NATION, ARIZONA 
UNITED STATES VAYA CHIN QUADRANGLE 


DEPARTMENT OF AGRICULTURE SHEET NUMBER 31 
NATURAL RESOURCES CONSERVATION SERVICE 7.5 MINUTE SERIES 


(Joins sheet 21, West Of Ventana) 


S?boco S77000 382000 


112°20'W 


3582000 


3582000 


2 ee, a <eeY > 


[7 


3578000 


32°20" 


T.13S..| T. 128. 


3577000 


3577000 


3576000 


3576000 


(Joins sheet 30, Hickiwan) 


2 
eZ 
€ 
Fy 
= 
: 
8 
3 
£ 
w 
é 
3 


Lae eet ay 


3574000 


3574000 


32°17 30°N 


S57 3000 


3572000 


3572000 


3571000 


3371000 


3570000 


3570000 


375000 R.1W. RTE. 376000 47 To00 Shoe5, 112°" 750"W 379000 380000 581000 


(Joins sheet 42, Wahak Hotrontk) 


This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
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orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 
TOHONO O’ODHAM NATION, ARIZONA 


Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 VAYA CHIN QUADRANGLE 


Digital soils data is available for this quadrangle. Polyconic Projection 
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Digital Data: UTM Coordinate System Zone: 12 


Geological Survey, from 1971—1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 


orthophotographs prepared by the U.S. Department of the Interior, 
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This soil survey map was compiled by the U.S. Department of 
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Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. Digtal Data: UTM Coordinate System Zone: 12 GU ACH] QUADRANGLE 
Digital soils data is available for this quadrangle. Polyconic Projection 
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This soil survey map was compiled by the U.S. Department of 
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Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
Digital Data: UTM Coordinate System Zone: 12 SANTA ROSA MOUNTAINS SW QUADRANGLE 


ticks and land division corners, if shown, are approximately positioned. 
Digital soils data is available for this quadrangle. Polyconic Projection 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepored by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 35 OF 91 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid TOHONO O‘ODHAM NATION, ARIZONA 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 SANTA ROSA MOUNTAINS SE QUADRANGLE 
Digital soils data is available for this quadrangle. Polyconic Projection 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
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orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 
Geological Survey, from 1971—1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 


ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 KOHT KOHL HILL QUADRANGLE 
Digital soils dota is available for this quadrangle. Polyconic Projection 
1927 North American Datum 
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Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 WATERMAN PEAK QUADRANGLE 


Digital soils data is available for this quadrangle. Polyconic Projection 
1927 North American Datum 
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This soil survey map was compiled by the U partment of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are SHEET NUMBER 40 OF 91 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 
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Geological Survey, from 1971—1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 HOTASON VO QUADRANGLE 


Digital soils data is available for this quadrangle. Polyconic Projection 
1927 North American Datum 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 41 OF 91 


Geological Survey, from 1971-1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 


ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 OF WAHAK HOTRONTK QUADRANGLE 
Digital soils data is available for this quadrangle. Polyconic Projection 
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This soil survey map was compiled by the U.S. Department of N 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 42 OF 91 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 
ticks and land division corners, if shown, are approximately positioned. Digtal Data: UTM Coordinate System Zone: 12 WAHAK HOTRONTK QUADRANGLE 
Digital soils data is available for this quadrangle. Polyconic Projection 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 
Geological Survey, from 1971—1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
Digital soils data is available for this quadrangle. 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 44 OF 91 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 


ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 GURLI PUT VO QUADRANGLE 
Digital soils data is available for this quadrangle. Polyconic Projection 
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Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
Digital soils data is available for this quadrangle. 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 46 OF 31 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 SIL NAKYA QUADRANGLE 
Digital soils data is available for this quadrangle. Polyconic Projection 
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Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 


orthophotographs prepared by the U.S. Department of the Interior, 
Digital soils data is available for this quadrangle. 
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This soil survey map was compiled by the U.S. Department of 

Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, 
Geological Survey, from 1971—1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
Digital soils data is available for this quadrangle. 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are SHEET NUMBER 50 OF 91 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 
ah TOHONO O‘ODHAM NATION, ARIZONA 


Geological Survey, from 1971-1972 aerial photogrophy. Coordinote grid 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 COCORAQUE BUTTE QUADRANGLE 


Digital soils data is available for this quadrangle. Polyconic Projection 
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This soil survey map wos compiled by the U.S. Department of 

Agriculture, Natural Resources Conservation Service, formerly Soil 

Conservation Service, and cooperating agencies. Base maps are 

orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 51 OF 91 
TOHONO O’ODHAM NATION, ARIZONA 


Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 BROWN MOUNTAIN QUADRANGLE 


Digital soils data is available for this quadrangle. Polyconic Projection 
1927 North American Datum 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 52 OF 91 
Geological Survey, from 1971—1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 MOUNT AJO QUADRANGLE 
Digital soils data is available for this quadrangle. Polyconic Projection 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
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orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 
Geological Survey, from 1971—1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 


ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 GU VO QUADRANGLE 
Digital soils data is available for this quadrangle. Polyconic Projection 
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This soil survey map wos compiled by the U.S. Department of 
Agriculture, Notural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 54 OF 91 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid TOHONO O'ODHAM NATION, ARIZONA 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 WEST OF PISINIMO QUADRANGLE 
Digital soils dota is available for this quadrangle. Polyconic Projection 
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This soil survey map wos compiled by the U.S. Department of 

Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, 
Geological Survey, from 1971—1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
Digital soils dota is available for this quadrangle. 
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This soil survey map was compiled by the U.S, Department of 

Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
Digital soils data is available for this quadrangle. 
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This soil survey map wos compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
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orthophotogrophs prepared by the U.S. Department of the Interior, Scale 1:24000 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 KO VAYA QUADRANGLE 


Digital soils data is available for this quadrangle. Polyconic Projection 
1927 North American Datum 
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This soil survey map was cornpiled by the U.S. Department of 
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Conservation Service, and cooperating agencies. Base maps are 

orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 59 OF 91 
TOHONO O’ODHAM NATION, ARIZONA 


Geological Survey, from 1971—1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 COMOBABI QUADRANGLE 


Digital soils data is available for this quadrangle. Polyconic Projection 
1927 North American Datum 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 60 OF 91 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 


ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 HAIVANA NAKYA QUADRANGLE 
Digital soils data is available for this quadrangle. Polyconic Projection 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, 
ticks and land division corners, if shown, are approximately positioned. 
Digital soils data is available for this quadrangle. 


3538000 —F 

3§t4000 — 

36 %O000 
foo 


15>: 


DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 


UNITED STATES 


TOHONO O'ODHAM NATION, ARIZONA 


UNITED STATES PIA OIK QUADRANGLE 
DEPARTMENT OF AGRICULTURE SHEET NUMBER 64 
NATURAL RESOURCES CONSERVATION SERVICE 7.5 MINUTE SERIES 


(Joins sheet 53, Gu Vo) 


S50000 352000 2 5 356000 


J53b0co 


3536000 


BEAUTY LY 


= DE Bae OS ed Be ie 
i eS ae ne ee 
La 2} ey fed iL fl 


£ 


= 
3 
® 
a 
oo 
o 
H 
a 
w 
Cc 
ic) 
2 


(Joins sheet 65, Chupan Mountain) 


55353666 


‘SAGa0c 


T.175. 
7.185. 


*529ac0 


3578000 


(Joins sheet 73, Menagers Lake) 


This soil survey map was compiled by the U.S. Department of 
Agriculture, Notural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
SHEET NUMBER 64 OF 91 


orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 PIA OIK QUADRANGLE 


Digital soils dota is available for this quadrangle. Polyconic Projection 
1927 North American Datum 


TOHONO O'ODHAM NATION, ARIZONA 
UNITED STATES CHUPAN MOUN 
DEPARTMENT OF AGRICULTURE SHEET NUMBER 65 
NATURAL RESOURCES CONSERVATION SERVICE 7.5 MINUTE SERIES 


(Joins sheet 54, West of Pisinimo) 


360009 6? S62000 


3540000 


7 


ae 


a > 


Can 7 ’ : - 
¢ ,* ” . 
Ms, gg & 3539000 


re" 

es 
es a 
wee dale’ \5.... yea ce Eh 


> 
Vs 
** 


5536000 


343hoo0 


=: et 
SS er ee ee oe ES Tae eS ee eee ee a 


"534005 


= 
oO 
[) 
a 
~ 
@ 
a 
= 
a 
uv 
c 
2 


(Joins sheet 66, Kom Vo) 


S5.3Goa0 


3530000 


SS3o00 60 . SESoao 


(Joins sheet 74, Bailey Peak) 


This soil survey map was compiled by the U.S. Department of 
Agriculture, Natura! Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 65 OF 91 
Geological Survey, fram 1971-1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 66 OF 91 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 


ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 KOM VO QUADRANGLE 
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Digital soils data is available for this quadrangle. 
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This soil survey map was compiled by the U.S. Department of 
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ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 SAN JUAN SPRING QUADRANGLE 
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Conservation Service, and cooperating agencies. Bose maps are 
orthophotographs prepared by the U.S. Department of the Interior, 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
Digital soils dota is available for this quadrangle. 
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ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 PAPAGO FARMS QUADRANGLE 
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This soil survey map was compiled by the U.S. Department of 

Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, ond cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
Digital soils data is available for this quadrangle. 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
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Geological Survey, from 1971-1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 
ticks ond land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 TOPAWA QUADRANGLE 
Digital soils data is available for this quadrangle. Polyconic Projection 
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Geological Survey, from 1971-1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 CHIULI SHAIK QUADRANGLE 
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This soil survey map was compiled by the U.S. Department of 

Agriculture, Natural Resources Conservation Service, formerly Soil 

Conservation Service, and cooperating agencies. Base maps are 

orthophotographs prepored by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 81 OF 31 
Geological Survey. from 1971-1972 aerial photography. Coordinate grid TOHONO O‘ODHAM NATION, ARIZONA 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 BABOQUIVARI PEAK QUADRANGLE 
Digital soils data is available for this quadrangle. Polyconic Projection 
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Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, 
Geological Survey, from 1971—1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
Digital soils data is available for this quadrangle. 
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This soil survey map was compiled by the U.S. Department of 

Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
Digital soils data is available for this quadrangle. 


384000 


585000 


TOHONO O'ODHAM NATION, ARIZONA 


LA LESNA MOUNTAINS QUADRANGLE 
SHEET NUMBER 83 
7.5 MINUTE SERIES 


(Joins sheet 76. Kots Kug Ranch) 


387000 588000 389000 . 39Go06 39} coo 582000 3930co 
44 


351 5000 


35! 2000 


5510609 


3509000 


5508000 


3507000 


~ 306000 


(Joins sheet 84, Tecolote Ranch) 


4504900 


3503000 


f— 5502000 


385000 


350! 500 
5500000 
a cra T | 
385o00¢ 387000 388000 389000 oy 39G000 391000 392006 395000 
= —_ o 1 MILE ' 
1000 0 1000 2000 000 4000 5000 6000 7000 FEET N 
——————— rr ———— SS — = 
1 CY) 1 KILOMETER 
se = ce ee 
Scale 1:24000 SHEET NUMBER 83 OF 91 


TOHONO O’ODHAM NATION, ARIZONA 
Digital Data: UTM Coordinate System Zone: 12 LA LESNA MOUNTAINS QUADRANGLE 
Polyconic. Projection 


1927 North American Datum 


TOHONO O'ODHAM NATION, ARIZONA 


SHEET NUMBER 84 
7.5 MINUTE SERIES 


TECOLOTE RANCH QUADRANGLE 


DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 


UNITED STATES 


(Joins sheet 77, Chukut Kuk) 


(uowo, ‘gg jays suilor) 


351 love 
3510000 
3509000 
3500090 


— 3808000 
507000 
3506000 

A 3505000 
5504000 
‘503000 
3802c00 


405006 


404000 


405000 


4 


402000 
2, Vy aks “ 


whiter anda. 


w 


40}o00 


eens —- 


400008 


3399000 


598200 


397000 


96000 


385000 


394800 


“p 


3504000 — e 
350! 000 : 


351 S000 
321 1000 
15! 0000 
33080090 
3508000 
3507000 
5806000 
S5050c0 
5504000 
3802006 
3500000 


(SuIDJUNCW DUS) D7 ‘Eg yeeUS sUIOr) 


405000 


404000 


405000 


402cc0 


400000 


3989000 


398000 


% 


39E0co 


395000 


394000 


1 MILE 


2000 3x00 4000 5000 6000 7000 FEET 


1000 


1000 


This soil survey map was compiled by the U.S. Department of 


1 


Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 


SHEET NUMBER 84 OF 91 


TOHONO O’ODHAM NATION, ARIZONA 


TECOLOTE RANCH QUADRANGLE 


Scale 1:24000 
Polyconic Projection 
1927 North American Datum 


Digital Data: UTM Coordinate System Zone: 12 


Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 


orthophotographs prepared by the U.S. Department of the Interior, 
Digital soils data is available for this quadrangle. 


(M@WOy YINOS ‘9g jeay4s suIor) 


aa 
w Pay 
te on 


VAMORI QUADRANGLE 

SHEET NUMBER 85 

7.5 MINUTE SERIES 
VAMORI QUADRANGLE 


SHEET NUMBER 85 OF 91 


TOHONO O’ODHAM NATION, ARIZONA 


TOHONO O'ODHAM NATION, ARIZONA 


Scale 1:24000 


Polyconic Projection 
1927 North American Datum 


a) 
= 
° 
ro) 
o 
é~ 
o 
o 
P 
v 
va 
€ 
i} 
S 
~ 


(Joins sheet 88, San Agustin) 


Digital Data; UTM Coordinate System Zone: 12 


it ; 
hi ae oo 


Para aR 


eee naeen tae ee ine RE te 
~ ssa TORE SA biel At PVE Du + San So [oe r et 


Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 


orthophotographs prepared by the U.S. Department of the Interior, 
Digital soils data is available for this quadrangle. 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
Digital soils data is available for this quadrangle. 
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This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Bose maps are 


orthophotographs prepared by the U.S. Department of the Interior, 
Geological Survey, from 1971—1972 aerial photography. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
Digital soils data is available for this quadrangle. 


Scale 1:24000 SHEET NUMBER 89 OF 91 


Digital Data: UTM Coordinate System Zone: 12 
Polyconic Projection 
1927 North American Datum 


TOHONO O’ODHAM NATION, ARIZONA 
SAN AUGUSTIN QUADRANGLE 


TOHONO O'ODHAM NATION, ARIZONA 


UNITED STATES SAN MIGUEL QUADRANGLE 
DEPARTMENT OF AGRICULTURE SHEET NUMBER 90 
NATURAL RESOURCES CONSERVATION SERVICE 7.5 MINUTE SERIES 


(Joins sheet 86, South Komelik) 


(Joins sheet 89, San Agustin) 
(Joins sheet 91, Caponera Peak) 


= st = SSS er ae dis _ tet : —_ =! 
A 
1 o t WILE 
a 
2 N 
This soil survey map was compiled by the U.S. Department of eee ee eee ee 
Agriculture, Natural Resources Conservation Service, formerly Soil ; z 4. asic 
Conservation Service, and cooperating agencies. Base maps are a 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 eaueie Bsc eae! ype hae 
Geological Survey, from 1971-1972 aerial photography. Coordinate grid HON HAM NA , ARIZO 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 SAN MIGUEL QUADRANGLE 
Digital soils dota is available for this quadrangle. Polyconic Projection 


1927 North American Datum 


TOHONO O'ODHAM NATION, ARIZONA 
UNITED STATES CAPONERA PEAK QUADRANGLE 
DEPARTMENT OF AGRICULTURE SHEET NUMBER 91 
NATURAL RESOURCES CONSERVATION SERVICE 7.5 MINUTE SERIES 


(Joins sheet 87, Aguirre Peak) 


'49B8o00 


ae n "dey 
Meta 
$ wer 


= 
| 
» 
= 
¢ 
Ss 
7) 
s 
a 
o 
o 
© 
vw 
w 
¢ 


This soil survey map was compiled by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, formerly Soil 
Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, Scale 1:24000 SHEET NUMBER 91 OF 91 
Geological Survey, from 1971—1972 aerial photography. Coordinate grid TOHONO O’ODHAM NATION, ARIZONA 
ticks and land division corners, if shown, are approximately positioned. Digital Data: UTM Coordinate System Zone: 12 CAPONERA PEAK QUADRANGLE 
Digital soils dato is available for this quadrangle. Polyconic Projection 

1927 North American Datum 


